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1 System Overview 


1.1 General Description 


The SC2720 device integrates all mobile handset power management, Audio codec, 
battery management and user interface support function in a single chip, it is optimized for 
2G/3G smartphone and other wireless products such as data Card and tablet PAD. 


The major includes: 

= 3 DCDC converters 

= LDOs to support both internal and external requirement. 

= Battery management system, such as charger, fuel gauge 

= Audio Codec 

= User interface function such as indictor driver, LED driver. 

= IC level interface such as Power on/off control, type-c support. 


VGEN LDOs in Vbat domain 
32k xtal 4.85V 2А 
LDO 
32k less МЕРА 
LPO 3x DCDCs Tu 


CAMMOT 
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Battery IC level interface САМА 
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. P EMMCCORE 

Linear charger BPD Non ADI interface 

5V 1A Ро 
VDD28 
| creo || преса 5 
Сот Сей BOR. 
LDO 


LDO 

2* Micbias aoo 
LDO 
SIMO 
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SIM1 
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USB 
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ШЕШІ 


Charger Pum& ЕЯ : 
LDO CLASSG = Os in СЕ domain 


+/-1.8М ;+/-1.2\/ ;+/-9V ; 
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User interface MEM 
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LED driver Driver FLASH Vibrator 
4x channel (current mode or driver driver 
voltage mode) 


Figure 1.1-1 SC2720 chip-level functional block diagram 
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1.2 SC2720 Features 


Note: Some of the features integrated within the SC2720 must be enabled through the 
modem IC software. 


1.2.1 Highlighted Features 


Tri-SIM support 

Type-C interface support 

Coulombmeter fuel gauge 

LDO mode Vibrator 

LDO mode & current mode Keypad LED driver 

Integrated one interrupt controller. 

Integrated PWM controller. 

Integrated realtime controller (RTC) and watch dog controller (WDG). 

High performance Audio codec 

> Two ADCs and four DACs 

> Class-AB/D Loudspeaker amplifiers support 5V input 

» Three analog MICs support, plus headset detection 

» Digital decimator and interpolator chains are integrated within the Baseband 
» Spreadtrum audio interface between SC2720 and baseband 

Support 1key or 2key 7s reset 

32 channels 12 bit auxiliary ADC 

External supply voltages: battery 3.6V (typical), optional backup battery 2.8V 
(typical). 

Internal supply voltages: analog 2.8V or 3.3V, digital ИО 1.8V (typical) and RTC 
power supply 1.75V (typical). 


1.2.2 Summary of SC2720 features 


Table 1-1 List the feature of the SC2720 


Feature Description 


Battery Management 


Charge mode 


Linear charger 


Max Charge current output 1A 

Max charger voltage input 9.2V 

Support charging modes Trickle, constant-current and constant-voltage modes 
Battery monitoring system Coulombmeter fuel gauge 

Coin-cell or capacitor 2.5uA Ultra-low RTC 


Power management 


Switch mode Power 3 Buck converters 


Low-dropout linear regulators | 21 LDOs (audio codec internal LDOs are not included) 


Pseudo-capless LDO designs | All LDOs 


User interface 


Keypad LED driver Voltage/current mode 
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Vibrator Voltage mode 
General 
On-chip ADC 12bit AUX ADC 


Analog multiplexing for ADC 


Internal power related input to calibration 


Over-temperature Protection 


Multi-stage thermal control 


32K support On chip XO 

32K output Sine Wave to Baseband 

Low power design Power management sleep mode support 
Audio Codec 

Audio inputs Three differential inputs 


Two ADCs 


Headset control 


Buttons headset support 
Headset jack detection 


Audio outputs 


Four outputs-earpiece, headphone(L/R), Class-D speaker(5V 
input support) 
Over current protection 


Audio sample rates 


Support 8kHz, 16kHz, 32kHz and 48kHz sample rates 


Audio specific power supplies 


Microphone bias *2 


Package 
Package type FC BGA 
Package size 5.4х5.4 
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2 Package Information 


Plastic-encapsulated surface mount packages are sensitive to damage induced by 
absorbed moisture and temperature. All of the SC2720 chips are MSL 3, which had been 


marked on the label for every package. 
2.1Top Marking Definition 


> Pinlindicator 


© i 
SPREADTRUM? | | 
SC2720A a 


XXXXXX І ХХ Lot Tracking code 
ХАХХ YYWVW 


Date Code 


> Chip Information 


Figure 2.1-1 Top marking definition 
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НЕА | HEAD | AMP_ AVD 
J DMI | SET | МСОМ D VB 
CP Г МТ Р = 
HEA 
K EM “СЕ? | Apc | ОС | кои 
COU — 
L VCH | VDR | ISEN ADCI | RGB I 
G V SE 3 BO 
м CHG SE | “sen | дрон | ВАТ. | RGB. 
P SE 
" ke VDDK | FLAS 
N PLED H IB 
1 2 3 4 5 6 
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Figure 2.2-1 137-ball FC BGA pinout 


2.3 Package Outline 


belL-Dimension in mm | 


E ZR 2E ГЫС 

[ MN [ NOM [ MAX | 
хс квара 770850005275 озоз 0558 
[01 30010. 1800/0 2300/0 005 1| 0.0071 10.0091) 
o-5aca[o 6406 0213 29252 
| « [0.1800]0.2200|0 2600]O 007 | 0.0087 0102 
[ D |5:3000|5.4000|5.500010.2067|0.2126 0.2105 
[Е [5.300015 4000/5 5000]0-2087| 0.2126 0.2165 


1. CONTROLLING DIMENSION ; MILLIMETER 


ФА PRIMARY DATUM C AND SEATING PLANE ARE 
DEFINED BY THE SPHERICAL CROWNS OF 


THE BALLS, 
A SWENSON b S MEASURED AT THE MAXMUM 
SOLDER BALL DxAMETER, P, то 


PRIMARY DATUM C. 

А THE PATTERN OF PIN 1 FIDUCIAL IS FOR 
REFERENCE ONLY 

5. SPECIAL CHARACTERISTICS C CLASS: bbb, ddd 

6, REFERANCE DOCUMENT - JEDEC PUBLICATION 95 


DESIGN GUIDE 4.5 
7. PKG BALL DIAMETER 5 0,25+/-0.05 тт 
BEFORE REFLOW, 


THLE 11370 FCCSP-C (54154 mm) PACKAGE OUTUNE 


бес но] РС06165 


= B 
06/02/17 
Меп іе 


Figure 2.3-1 Package outline 
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2.4 JEDEC Recommended Reflow Profile 


V.0.2 


Supplier Тр Ко 


User Tp “Те 


Supplier tp 


Max. Ramp Up Rate = 3*C/s 
Max. Ramp Down Rate = 6°C/s 


Temperature => 


< — Time 25°С to Peak 
Time => 


Figure 2.4-1 Recommended reflow profile 


Table 2-1 JEDEC Classification reflow profile 


Preheat/Soak 
Temperature Min (T...) 150 °С 
Temperature Max (T max) 200 *C 


Time (t,) from (Tamin to Tomax) 60-120 seconds 


Liquidous temperature (T, ) 217 "G 
Time (t, ) maintained above Т, 60-150 seconds 


For users T, must not exceed the 
Classification temp in Table 4-2. 


For suppliers T, must equal or exceed 
the Classification temp in Table 4-2. 


Time (t,)* within 5 °С of the specified 
classification temperature (Т.), see 30* seconds 
Figure 5-1. 


Ramp-down rate (T, to T, ) 6 *C/second max. 
Time 25 °C to peak temperature 


Peak package body temperature (T, ) 
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Note: The above recommended reflow profiles from IPC/JEDEC J-STD-020 are for 
classification/preconditioning and are not meant to specify board assembly profiles. Actual 
board assembly profiles should be developed based on the specific process needs and 
board designs and shall not exceed the parameters in IPC/JEDEC J-STD-020. 
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3.1 Pin List 
Table 3-1 Pin List 
Ball No Ball Name Description 
Е4 MIC1 BIAS Microphone Bias LDO output 
H1 MIC1 P Microphone1 positive input 
H2 MIC1 N Microphone1 negative input 
G4 MIC2 P Microphone2 positive input 
H4 MIC2 N Microphone2 negative input 
H5 HEADMIC BIAS Headphone Bias LDO output 
K2 HEADMIC N Headphone microphone negative input 
J2 HEADMIC P Headphone microphone positive input 
F4 HEADMIC IN DET Headphone button detect 
J3 HEADSET L INT Headphone insert detect 
G2 HP R Headphone right output 
F2 HP L Headphone left output 
ЕЗ ВАСУ N Receiver negative output 
G3 ROV P Receiver positive output 
E1 SPK P Speaker positive output 
E2 SPK N Speaker negative output 
J5 AVDD VB Vioce band power analog LDO 
G1 AVDD VBO Vioce band power analog LDO 
J4 AMP_VCOMP Class-G ground, tied to JACK ground 
K1 VBAT_AUD VBAT power input for audio 
D1 VBAT_PA VBAT power input for audio speaker PA 
K3 AGND_VB Vioce band power analog LDO ground 
G5 AGND_VBO Vioce band power analog LDO ground 
E5 VSS_PA Audio speaker PA ground 
E8 ADI SCLK ADI interface synchronize clock 
B4 ADI_D ADI interface synchronize data 
B7 AUD_SCLK Audio interface synchronize clock 
A5 AUD_ADSYNC Audio interface RX data synchronize signal 
B6 AUD ADDO Audio interface RX data 
B5 AUD DASYNC Audio interface TX data synchronize signal 
C8 AUD DADO Audio interface TX data bitO 
D8 AUD DAD1 Audio interface TX data bit1 
B8 EXT RST B Adie reset Ddie,low active 
Е7 ANA INT Adie interrupt to Ddie,high active 
A8 CHIP_SLEEP Adie into deepsleep mode input signal,high active 
Аб CLK32K Adie output to Ddie,32K clock 
E6 PTESTO(ADI SYNC) | Adie output to Ddie,product test mode 
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A3 CLK26M Adie 26M clock input 

B3 EXT XTL ENO External wake up inputO 
C5 EXT XTL ЕМ External wake up input1 
D5 EXT XTL EN2 External wake up input2 
D6 EXT XTL ЕМЗ External wake up input3 


N8 32K KO 32K crystal clock output, 32K clock input when 32K-Less 
M8 32K КІ 32K crystal clock input 

K9 VBAT BK Backup button cell 

L9 VDDRTC LDO for RTC power output 


M9 RTC MODE RTC mode select pin,O:crystal;1:32K-less 


M4 ADCI1 Aux ADC input channel 1 

K5 ADCI2 Aux ADC input channel 2 

L5 ADCI3 Aux ADC input channel 3 

K4 ADCIA Aux ADC input channel 4 

K7 PBINT Power on 1 

49 РВІМТ2 Power оп 2 

J8 PRODT Product test mode select,0:normal;1:test 
J7 EXTRSTN System reset input 

M11 VPP Efuse power input 


D11 VBAT DRVA 
D12 VBAT DRVA 
D13 VBAT DRVA 
G11 VBAT DRVB 
H12 VBAT DRVB 
H13 VBAT DRVB 


VBAT power input for DCDC 
VBAT power input for DCDC 
VBAT power input for DCDC 
VBAT power input for DCDC 
VBAT power input for DCDC 
VBAT power input for DCDC 


H9 VBATA VBAT power input for LDO 
J10 VBATA VBAT power input for LDO 
Ff VBATB VBAT power input for LDO 
G7 VBATB VBAT power input for LDO 


C11 LX CORE 


DCDCCORE output LX 


C12 LX CORE 


DCDCCORE output LX 


C13 LX CORE 


DCDCCORE output LX 


A11 FB CORE 


DCDCCORE voltage feed back positive 


A12 FB CORE N 


DCDCCORE voltage feed back negative 


G12 LX GEN 


DCDCGEN output LX 


G13 LX_GEN 


DCDCGEN output LX 


H10 VDCDC GEN 


DCDCGEN voltage feed back and LDO power input 


H11 VDCDC GEN DCDCGEN voltage feed back and LDO power input 
E13 LX WPA DCDCWPA output LX 

E11 WPA APCIN DCDCWPA APC input 

F11 FB WPA DCDCWPA voltage feed back and power output when 


bypass mode 


< 
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N10 VDDSIMO LDO output for SIM card power 

M10 VDDSIM1 LDO output for SIM card power 

K10 VDDSIM2 LDO output for SIM card power 

B2 VDDCAMA LDO output for camera analog power 

В1 VDDCAMMOT LDO output for camera moto power 

C1 VDDWIFIPA LDO output for WIFI PA power 

A2 VDDDCXO LDO output for DCXO,defualt voltage is 1.8V 

M12 VDDEMMCCORE LDO output for EMMC core power,default voltage is 3.0V 
N11 VDDSD LDO output for SD card power,default voltage is 3.0V 
C2 VDDSDIO LDO output for SD IO power,default voltage is 3.0V 

C3 VDD28 LDO output,default voltage is 2.8V 

N12 VDDUSB33 LDO output for USB power,default voltage is 3.3V 

K6 VDDVIB Vibrator sink and output pin 

N4 VDDKPLED Keypad LED sink pin 

J12 VDDRF18A rp output for RF transceiver power,default voltage is 
L13 VDDRF18B pis output for RF transceiver power,default voltage is 
M13 VDD CON LDO output for connectivity power 

L11 AVDD18 DCDCLDO power output for analog 

L12 VDDCAMIO LDO output for camera IO power,default voltage is 1.8V 
J13 VDDMEM LDO output for LPDDR2/3 power,default voltage is 1.2V 
K11 VDDMEM FB VDDMEM LDO voltage feed back 

K12 VDDCAMD LDO output for camera digital power 

L6 RGB IBO RGB LED inputO 

N7 RGB IB1 RGB LED input1 

M7 RGB IB2 RGB LED input2 

M6 RGB IB3 RGB LED input3 


C4 CC1 Турес CC1 detect pin 
03 СС2 TypeC CC2 detect рт 
D4 SW TypeC switch output pin 
N5 FLASH IB Current sink input 
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L1 VCHG Charge voltage detect input 
L2 VDRV Charge driver control voltage of external PMOS 
L3 ISENSE Current sense input 
Battery terminal sensing,tied to positive terminal of 
iid Шы ы: battery as close as possible 
M1 сна PD Charge power down output 
B9 DMIN USB DM input from Ddie 
C10 DMOUT USB DM output 
A9 DPIN USB DP input from Ddie 
C9 DPOUT USB DP output 
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M5 BAT DET Battery detect pin 

N2 SENSE N Fuel gauge negative input pin 

M2 SENSE P Fuel gauge positive input pin 

B10 М55 Ground 

F8 М55 Ground 

G8 М55 Ground 

G9 М55 Ground 

G10 М55 Ground 

H7 М55 Ground 

H8 М55 Ground 

B11 VSS DRVA Ground 

B12 VSS DRVA Ground 

B13 VSS DRVA Ground 

E12 VSS DRVB Ground 

F12 VSS DRVB Ground 

F13 VSS DRVB Ground 
м 

А1 МС МС 

A13 NC NC 

N1 NC NC 

N13 NC NC 


3.2 Control Registers 


3.2.1 Memory map 


Base address: 


OxXXXX X600 


Table 3-2 Memory map 


0x00 PTESTO 10'h101 
0x04 ADI. SCLK 10'h100 
0x08 ADI D 10'h300 
Ox0c EXT_XTL_ENO 10'h146 
0x10 EXT XTL ЕМІ 10'h146 
0x14 EXT XTL EN2 10'h146 
0x18 EXT XTL ENS 10'h146 
0х1с CHIP SLEEP 10'h102 
0x20 CLK 32K 10'h101 
0x24 ANA INT 10'h101 
0x28 AUD ADSYNC 10'h101 
Ox2c AUD_ADDO 10'h101 
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0x30 AUD DASYNC 10'h102 
0x34 AUD DADO 10'h102 
0x38 AUD DAD1 10'h102 
0х3с AUD SCLK 10'h102 
0x40 EXT_RST_B 10'h101 


3.2.2 Register Description 
Pin Control Register Description 
Table 3-3 Pin Control Register Description 
Description : Pin control register share the same bit format shown as below: 


Offset Address Other Pin control register (reset value depends) 


| PIN NAME REG. 
| B | зи | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | t7 | 16 | 


Reserved 


| Туре | 


Ы ~ В ый bui 
Reserved | и 


| Тре | 09 _____| 


Table 3-4 PIN NAME 


Note: 


"PIN МАМЕ” represents each pin. For default value of each control bit please refer to in Memory 
Map. 


Field Name Bit Type Reset Description 
Value 


|. [Bii] јо јато | Reserved — 


PIN NAME атм RAN Driver Strength 
select(VDDIO=1.8V, tt corner) 
00: 0.8mA 
01: 1.6mA 
10: 3.2mA 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 22 of 573 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(Се SPREADTRUM $С2720 Device Specification 


рр ЕИ 
PIN МАМЕ ше мы | [RW |__| Weekly pull up or funcion modo | 


PIN NAME func wpd МЕН Ж Weakly pull down for function 
mode 


PIN NAME sel Function select: 
2'b00: ModeO 
2'b01: Mode1 
2'b10: Mode2 


2'b11: Mode3 


PIN NAME wpu [3] RAN Weak pull up for chip deep sleep 
mode 
PIN NAME wpd [2] RAN Weak pull down for chip deep 
sleep mode 
PIN NAME ie [1] RAN Input enable for chip deep sleep 
mode 
PIN NAME oe RAN Output enable for chip deep 
sleep mode 


Note: EXT XTL ЕМІ is reused as BATDET ОК. 
EXT. XTL ЕМ1 sel | Direction Function 


2500 | EXT ХП ЕМ 
2'b01 О ВАТОЕТ_ОК 
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4 Electrical Specifications 


4.1 DC Specifications 


4.1.1 Absolute Maximum Ratings 


The functionality of SC2720 is subject to the absolute maximum/minimum values 
listed in Error! Reference source not found. Do not exceed these parameters or the part 
may be damaged permanently. Operation at absolute maximum ratings is not guaranteed. 


Table 4-1 Absolute maximum ratings of SC2720 


Symbol — |Parameter — || Mm | мах [Unit 


VCHG а“ voltage sense for ОМР Нот adaptor ог 


VBAT Supply voltage from a battery | өз | бо | v| 
Input voltage on any digital input 
Input voltage on any analog input -0.3 V 


DC drive current for EARP, EARN, AUXSPP and 
AUXSPN 


Maximum ESD stress voltage, Human Body 
V Model, any pin to any supply pin, either polarity or 
ad any pin to all non-supply pins together, either 
polarity. Three stresses maximum. 


Maximum DC Input current for any non-supply pin 
Storage temperature -40 
20 


Мриве, 
Тан“ Voltage surge on vbat к 


Note: Vpulse and Twidth are described below: 


Figure 4.1-1 Voltage surge on VBAT 


4.1.2 Recommended Operating Conditions 
5С2720 is recommended to operate under the conditions list in Table 4-2. 
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Table 4-2 Recommended operating conditions 


Note1: Hardware stops charging if VCHG is higher than 7.2V and the maximum value of VCHG can 
be set by software. The higher maximum value of VCHG, the more strict requirement on Vds of external 
MOSFET. 


4.1.3 Thermal Characteristics 
The thermal characteristics are as shown in Table 4-3 


Table 4-3 Thermal characteristics 


Theta JA Junction-to-Ambient thermal Air flow: 0 m/sec 35.7 °C/watt 
resistance 


4.1.4 ESD Characteristics 
The ESD characteristics are shown in Table 4-4 


Table 4-4 ESD characteristics 


[Symb | Parameter [бен | vaus [um | 


4.1.5 DC Characteristics 


$C2720 I/O supply (VDCDC GEN) is typically at 1.85 V. The analog circuits are typically 
powered at 2.8V/3.0 V. The core and analog power supplies are provided by the on-chip 
LDOs. If not specified, VBAT means all of the above VBAT signals. The power pins should be 
connected with a decoupling capacitor to ground (VSS). 


For the following table, Т. = -20 to +85 °С, VSS = 0 V (ground), VBAT = 3.6 V, and all 
voltages are measured with respect to VSS, unless otherwise specified. 


Table 4-5 DC characteristics 


[Symb [parameter | Gonaiions | Mm [Typical] мех | Uni] 


Deep The whole chip is 
power-down powered down by 40 uA 
current software 


Digital supply voltage: pin VDCDC GEN 


Digital input 


Input voltage 0.3 
LOW-level Vpad 
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Symbol Parameter Conditions Typical Unit 
Input аав 0.7 
Input leakage 


Digital output 


At бик = 
Output voltage sink 0.1 
Ма. i 0.8,1.6,3.2,6.4mA V 
LOW-level (programmable) Vpad 
Output voltage AP om бата | 09 Мрав * 
HIGH-level Сараев Ураа P 
(programmable) 


Analog supply voltage: pins VBAT 


voltage 


Analog supply voltage: internal AVDDVB 


Audio analog 

AVDDVB core supply 3.0 3.3 3.6 V 
voltage 

RTC supply: pin VBATBK 


week [seems | — 7 | [ss [se [ | 
m [swen | — —— ] | 2s] [=] 


Note1: Vpad means the power supply voltage at the corresponding pad. 
Note2: lygarg means the VBATBK current consumption in power down mode. 


4.2 AC Characteristics 


The AC characteristics of a pin include input and output capacitance, which determines 
the loading for external drivers or for other load analysis. The AC characteristic also includes a 
de-rating factor, which indicates how much faster or slower the AC timings get with different 
loads. 


Table 4-6 Standard input, output and I/O pin AC characteristics 


en capacitance, all standard input 
Cin and IO pins 


Output capacitance, all standard 
Output de-rating falling edge on all 

Tar standard output and ИО pins, from 30 0.313 ns/pF 
pF load 


Note: 
1. The AC specifications are tested with a 15 pF load as indicated in Figure 
4-2 
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15р! 


Test circuit of an I/O pin 


2. The output capacitance and de-rating falling edge are measured under 


the condition of maximum driving strength: 6.4mA (9 1.8 V. 


For the following tables, Tc = -20 to +85 °С, VSS = 0 V (ground), VBAT = 3.6 V, and all 
voltages are measured with respect to VSS, unless otherwise specified. 


Table 4-7 


AC characteristics 


Clock Specifications - Input(CLK26M, Sine wave) 


Symbol Parameter Minimum | Typical | Maximum Units M m 
Master-clock 
ток frequency = MHz 
Cinput Input capacitance 3 pF 
Master-clock 
АИ ток Frequency tolerance 0 719 ppm 
Master-clock Input 
Уроток | voltage swing 399 ШЫ 
Master-clock Input А 
бтек | clock duty % 90 ° 
Master-clock Input 
V mclk voltage -0.5 2.3 V 
Coupling mode Support DC coupling and AC coupling 
^) 8 ps RMS(20-20K) 
Clock Jitter(in band) 
16 ps RMS(20K-80K) 
Phase Noise(out 
band) 121 118 
200kHz Offset _ dBc/Hz 
1MHz Offset 26 123 
3.5MHz Offset -127 :124 
Clock Specifications - Input(Real Time Clock, 32K less) 
ще š : - Test 
Symbol Parameter Minimum | Typical | Maximum Units Condition 
Real-time clock 
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Real-time clock 
Асек | Frequency -80 +80 ррт 
compensation range 
VIH Real-time clock input 1.62 V 
voltage high 
VIL Real-time clock Input 100 mV 
voltage low 
Real-time clock Input o 
бик | clock duty ds 89 А 
T Real-time clock Rise 10 йе Square Wave 
в time q 
T Real-time clock Fall 10 ќа M-AN eo 
FJ time q 


Clock Specifications — Output(Real Time Clock) 


Symbol Parameter Minimum | Typical | Maximum Units ae 
сок О Output real-time 32.768 KHz 
clock frequency : 
Output real-time 
А ск о | clock frequency -80 +80 ррт 
compensation range 
Output real-time 
VOH clock output voltage 1.62 1.98 V 
high 
Output real-time 
VOL clock utput voltage -100 100 mV 
low 
Output real-time 
бск о | Clock output clock 35 65 96 
duty 
1 Output real-time 
Тво clock Rise time1 2.33 ns Square Wave 
1 Output real-time 
Tro clock Fall time1 1.97 ns Square Wave 
Note: 


1. Cloading=0.3pf, Cpad=8pf, VDD=3.0V, VDDIO=1.8V, Temp=25C, 


2. Notel: fmex and асек are analog pads, so the input signal can be sinewave or square 
wave. 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 28 of 573 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КИЗ SPREADTRUM 5С2720 Device Specification 


5 Power Management 


5.1 Overview 


The SC2720 integrated power management unit (PMU) supports direct connection to 
the battery. All blocks in the PMU are specifically tailored to fit the needs of various 
baseband platforms with low cost and low quiescent power. 


PMU contains the following blocks: 


• 3 DCDC converters to supply the digital power domains for the application 
processor, the graphic processor, the modem, the digital logic, memory modules, 
and peripheral ICs. . 

® 21 external LDOs, 1 internal LDO for audio, 1 LDO as back up,1 LDO for АТС. 

® 1A max linear charger 

€ Coulomb counter fuel gauge 

е LED drivers, vibrator driver 

e Under/Over Voltage Lock-Out(UVLO/OVLO) protection 

е low power 32KHz oscillator 

е 12bit aux ADC for detecting or calibrating parameters of the РМС 

€ Power-On-Reset(POR) generator 

е Built-in band-gap 


The integrated power management unit also provides sophisticated controls of the 
system startup. The flexible options of clock frequencies and switching modes allow 
minimizing the power consumption during the different operation phases. Current 
consumption in the deep sleep mode can be minimized by reducing the clock 
frequency to 32 kHz and by switching most DCDCs/LDOs off to extend battery life. 
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Vibrator 


VCHG 


Charger 
controller LDO 
VBATSES WIFIPA 
Battery 
T LDO 
Fuel gauge CAMMOT 
LDO 
CAMA 
" í BG & bias LDO 
Џ T VBACKUP Еммссове 
LDO 
VDD28 
32KI 
зако LDO 
DCXO 
LDO 
26M buffer UVLO&OVLO digital ixl 
LDO 
SDIO 
m 
Digital interface uis Ere 
ADI/AUD/ATE 
LDO 
SIM1 
LDO 
SIM2 
| 100 
USB 
AUDIO CODEC 
5С2720 те 
МВАТ ЗРК САМО 
біле CLASS ABID = 
QUIN CAMIO 
LDO 
CON 
А Regulators calibration 
AUXIN1-4 LDO 
RF18A 
LDO 
AVDD18 
DP in 
LDO 
DM in MEM 
DP out 
LDO 
DM out RF18B 
cci 
сс2 Type-C det 
sw 
ВА = 
5 
alg OE 3 t 
k = 
< 5 
5 
š 


VGEN 
1.85V, 1A 


УСОВЕ 
0.9V, 4A 


VPA 
0.5-3.4V, 
800mA 


Figure 5.1-1 SC2720 PMU Architecture 


5.2DCDC Converters 


The SC2720 integrates 3 DCDC converters. All DCDCs have their own bypass 
(power-down) control signals. External tantalum or MLCC ceramic capacitors are 
recommende. The brief specifications are listed below. 


Table 5-1 Default voltage of DC-DC for VCORE 


Product Related CORE CPU 
Part No. Platform voltage | voltage 
SC2720 | Pike2 0.9V 0.9V 
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Table 5-2 Performance of DC-DC circuit 


DCDC for VCORE 


Status after Default on 
reset 


Application _ | | Application | CPU, digital core | | CPU, digital core | core 


Be programmable by 0.4 1.4 
Output voltage 100/32(mV) per step 2 | V 


Default value Refer to table5-1 


PWM mode Include static 42 
Output line/load regulation ВА 
ассигасу РЕМ mode Include static 43 
line/load regulation 


Line regulation | Vsupply=3.6->4.2V, lout=1A 


Line transient Vsupply=3.6->4.2V, lout=1A, 
regulation Тгіве-1 0и5 
Load Vsupply=3.8V, PWM mode, 


Load transient 

regulation, Vsupply=3.8V, Alout=500mA, 25 40 mV 
а/ат=250тА/иѕ 

AVout/Vout 

uo ^ 19 POW? | Vsupply=0->4.3V, Trise=10us 


Bii | Ee 


Switching 
frequency Be programmed to 26M/X, X 2 
is integer 


PWM/PFM 
switch current 
Output pull 
down resistor 


DM 
ШЕСІ БЕНЕН БЕН БЕНЕН ШЕНГЕН 
Efficiency 


[meme —— | | € | |x | 
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EP SPREADTRUM $С2720 Device Specification 


Parameter Comments/Conditions Typical Unit 


Status after Default on 
reset 


Application _ | | Application _ |LDOspower | | LDOs power ЯЯ 


PWM mode Include static +2 
Output line/load regulation E: 
accuracy PFM mode Include static 43 
line/load regulation 


Line regulation | Vsupply=3.6->4.2V, lout=0.5A | - | 2 АМ mv | 


Line transient | Vsupply=3.6->4.2V, 
lout=0.5A, Trise=10us 10 Та ШЫ 
Load Vsupply=3.8V, PWM mode, 


Load transient 

regulon: Vsupply=3.8V, Alout=500mA, 25 40 mV 
а/ат=250тА/иѕ 

AVout/Vout 

uo ^ 19 POWer | Vsupply=0->4.3V, Trise=10us 


E 


Switching 
frequency Be programmed to 26M/X, X 
is integer 


СЕН М/РЕМ 150 

switch current 

Output pull alim 
down resistor 


emm | | 9 | {[%/ 
Efficiency 


ТЕ. БЕНЕН 9 | [% 
[meme —— | | € | |x 


DCDC for W-PA 


reset 


Application W-CDMA РА power 


APT mode 
Output voltage Vsupplyz3.8V,lout-700mA | 2*Vramp/2.5*Vramp 
PWM mode Include static 
Output line/load regulation 
accuracy PFM mode Include static 

line/load regulation 
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ER SPREADTRUM SC2720 Device Specification 
Parameter Comments/Conditions Min Typical Max | Unit 


e GEAR | 


Vsupply=3.8->4.2V, 
Line regulation loutz500mA 5 
Line transient Vsupply=3.8->4.2V, 
regulation lout=500mA, Trise=10us 
Load Vsupply=3.8V,PWM mode, 
regulation lout=200mA->1A 


Load transient 
i Vsupply=3.8V, Alout=500mA, 
lation, 
ошо) dl/dT-250mA/us E» 
AVout/Vout 


default ——— 
Switching m 
frequency Be programmed to 26M/X, X 2 
is integer 
PWM/PFM " 
switch current 
Output pull 100 тта 
down resistor 
lout-30-100mA _ | 8 | је | 
Efficiency 
Бема са 


А 


Dropout voltage under bypass 
zx (е — ЕЕ 


5.3Low Drop-Out Linear Regulators (LDOs) 


The SC2720 integrates low-voltage low quiescent current low dropout linear regulators (LDO). 
21 LDO regulators are designed for external use. All LDOs have their own bypass 
(power-down) control signals. External tantalum or MLCC ceramic capacitors are 
recommended to use with these LDOs. The brief specifications are listed below. 


Table 5-3 Performance of the LDOs 


| Small battery supply — — — | Small battery supply — — — supply 


Status 
[o9 reset 


| Application | Supply for small battery (internal) 


VBATBK 2.45 | 2.6 
output 
voltage 
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EP SPREADTRUM $C2720 Device Specification 


Parameter | Comments Typical | Max | Unit 
— —— PF 
10(default) ; 3.0 3.1 V 
5 
ss 


Output mA 
current 
capacity 


Sep [ш | j= [s ја 
AU" [mawmmy рв р ат 


|DOfoRIG № | for RTC 
тые — а 
after reset 
| Application | Supply for RTC domain 
VDDRTCD 


Output 
It 
ши b — — — ря НС 
m (Сре ү 


Output mA 
current 

capacity 

Sleep Backup battery 12 

current 


LDO for Camera Core (VDDCAMD (Low Vin LDO) 


Status 
after reset 


| Application | | Application | Camera digital core power supply 


Output 0.8V~1.5875V, 12.5mV/step, 1.2V output default. 
voltage 


Output 
current 
capacity 


Output 
level 
accuracy 


Drop out lo-Imax 250 mv 
voltage 

i Vbat=3.6V-4.6V;Vi=1.85V;lo=200mA; 5 10 mV 
regulation 
for Vbat 


Line Vbat=3.6V;Vi=1.85-2.4V;lo=200mA; 5 10 mV 
regulation 
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EP SPREADTRUM 5С2720 Device Specification 


Parameter | Comments Min | Typical | Max | Unit 


w БЕН БЕНЕН БЕН ЕНЕ 


Line =1.85V-2.4V;lo=200mA;Tr=10us mV 
transient 
regulation 


Load Vi=1.85V; lo=1-400mA; 30 mV 
regulation 


Load =1.85\/; 10=1-400тА; 


transient 2. Тг-400тА/1и5 
regulation 


k) 
Short 100 
current 
limit 
Current Ме1.85М VBAT=3.8V 750 mA 
limit 
PSRR for F=217Hz,lo=200mA, Vbat=3.8, VIN=1.85 
VBAT 


PSRR for | F=2MHz,lo=200mA, Vbat=3.8 VIN=1.85 


DCDC 
input 

[ww [se LDO PD rom torto Твоите — [2 
[ma |уолу(ыытад | 
[se СИ 


Pull Down | LDO in OFF mode 
Res 


Digital 2.8V жо Voltage(VDD28) 


Status 
after reset % 


Application | 10/ LCD analog power supply 


Output 1.6125V-3.2V, 12.5mV/step, 2.8V output default. 

voltage 

Output 200 mA 
current 

capacity 

Output -3 3 96 
level 

accuracy 


[mew Е — — — [s | m] 
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EP SPREADTRUM SC2720 Device Specification 


Lu Comments Min | Typical | Max | Unit 


SS NT GN 7: 


Line Vi=3.6V-4.6V;lo=100mA; 10 mV 
regulation 


Line Vi=3.6V-4.6V;lo=100mA;Tr=10us 
transient 
regulation 


Load Vi=3.8V; lo21-200mA; 40 mV 
regulation 


Load Vi=3.8V; 10=1-200тА:Со=2.2иЕ; 


transient Tr2200mA/1uS 
regulation 


k) 
Short 50 100 
current 
limit 
Current Vi=3.8V 450 mA 
limit 


[m | fe 
m sa 100 rorem гы oran ne __| [m _| ва ue | 
eee 
[mm fem [5 _ 


prem [aestu — — — I9 | ја 
Res 
о | |. |за м. 


VDDCAMA 

Status Off 

after reset 

Application | Camera analog power supply 

Output 1.6125V~3.2V, 12.5mV/step, 2.8V output default. V 
Voltage 

Output 150 mA 
Current 

Output -3 3 96 
Accuracy 

Drop out lo-Imax 350 mv 
Voltage 

Line Vi=3.6V-4.6V;lo=100mA; 10 20 mV 
regulation 
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EP SPREADTRUM SC2720 Device Specification 


Parameter | Comments Min | Typical | Max | Unit 


Line Vi=3.6V-4.6V;lo=100mA;Tr=10us 
Transient 
Regulation 


Load Vi-3.8V; 10-1-200тА: 40 
regulation 
Load Vi-3.8V; lo21-200mA;Co-2.2uF; =: 


Transient | Tr=200mA/1uS 
Regulation 


Short 100 

current 

limit 

Current Vi=3.8V 450 mA 
limit 

PSRR F=217Hz,lo=100mA, Vi-3.6V 6 |7 | јав | 


во [Set 100 РО пот Tero ите — 3 [m КСЕ 
ог жаң Әр ми ас за уа 


[mm em О СИ 


Pull Down | LDO in OFF mode 100 
Res 


DN ZZ eI 


VDD CON(Low Vin LDO) 


Backup power supply for Marlin2 
0.8V~1.5875V, 12.5mV/step, 1.2V output default. V 


Output -3 3 96 
level 

accuracy 

Drop out Іо=1тах 150 mv 
voltage 

Line Vbat=3.6V-4.2V;Vi=1.85V;lo=100mA; 5 10 mV 
regulation 

for Vbat 


Vbat=3.6V:Vi=1.85-2.4V:lo=100mA: asi 
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EP SPREADTRUM 5С2720 Device Specification 


Parameter | Comments Min | Typical | Max | Unit 


w ИШЕ ИШ ИШ 


Line =1.85-2.4V;lo=100mA;Tr=10us mV 
transient 
regulation 


Load Vi=1.85V; lo=1-200mA; 30 mV 
regulation 


Load =1.85\/; 10=1-200тА; 


transient 22. Tr-200mA/1uS 
regulation 


Short 100 | mA 
current 

limit 

Current =1.85\/ VBAT=3.8V К 

limit 


PSRR for 
DCDC 
= 


m 


SD Core Voltage (VDDSD) 


Status On 
after reset 


Application | SD Card power supply 


Output 2V~3.5875V, 12.5mV/step, 3.0V output default. V 
voltage 

Output 400 mA 
current 

capacity 

Output -3 3 96 
level 

accuracy 


[mew [racine — — — ИНЕС | [m_ 
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EP SPREADTRUM SC2720 Device Specification 


Lu Comments Min | Typical | Max | Unit 


В И ВАН Не ра 


Line Vi=3.6V-4.6V;lo=200mA; 10 mV 
regulation 


Line Vi=3.6V-4.6V;lo=200mA;Tr=10us 
transient 
regulation 


Load Vi=3.8V; ю=1-400тА; 40 mV 
regulation 


Load Vi=3.8V; lo=1-400mA; 


transient Co=4.7uF; Tr=400mA/1us 
regulation 


Short 100 

current 

limit 

Current Vi=3.8V и тА 
limit 

PSRR F=217Hz,lo=200mA Vi-3.6V — ak 


eee 
[mm [em И ЕО СОНИ 


Pull Down | LDO in OFF mode 100 m 
Res 


B [a fe [=] 


SIMO LDO (VDDSIMO) 


Status Off 
after reset 


Application | SIM card power supply 


Output 1.6125V~3.2V, 12.5mV/step, 3.0V output default. V 
voltage 

Output 50 mA 
current 

capacity 

Output -3 3 96 
level 

accuracy 

Drop out lo-Imax 350 mv 
Voltage 


me [узул — | e [mv 
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EP SPREADTRUM SC2720 Device Specification 


Parameter | Comments Min | Typical | Max | Unit 


SS сөне j Бес 


Line Vi=3.6V-4.6V;lo=30mA;Tr=10us mV 
transient 
regulation 


Load Vi=3.8V; lo=1-50mA;Co=1uF; 


transient Tr=50mA/1uS 
regulation 


Short 
current 
limit 


limit 

esan ЕЕ моб оо 
ро [se 100 Potom Tero ОБЕ [s [m СЕ 
Г йш =: чи СИ га 
[mm [oo ОИ е 


pones егу 
Res 
[m ОИ О КИ [р [zm] 


SIM1 LDO (VDDSIM1) 


Status Off 
after reset 


Application | SIM card power supply 


Output 1.6125V~3.2V, 12.5mV/step, 3.0V output default. V 
voltage 

Output 50 mA 
current 

capacity 

Output -3 3 % 
level 

accuracy 

Drop out lo-Imax 350 mv 
AE 


Vi-3.6V-4.6V;lo-30mA;Tr-10us | | |120 | mv | 
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EP SPREADTRUM SC2720 Device Specification 


Parameter | Comments Typical | Max | Unit 


transient (peak (p 
regulation Да -реа | еак 
-to- 
pea 


Load Vi=3.8V; lo=1-50mA;Co=1uF; 


transient Tr=50mA/1uS 
regulation 


Short 
current 
limit 


$ 


rH 


LDO in OFF mode 
Res 
[ext | — — ANS Tri de 


SIM2 LDO (VDDSIM2) 


Status Off 
after reset 
Application | Sim card power supply 


Output 1.6125V~3.2V, 12.5mV/step, 3.0V output default. 
voltage 


Output 


current 
capacity 


МЕ 


Output 
level 
accuracy 


Drop out lo=lmax 

voltage 

Line i=3.6V-4.6V;lo=100mA; 
regulation 


Line Vi=3.6V-4.6V;lo=100mA;Tr=10us 
transient 
regulation 
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EP SPREADTRUM SC2720 Device Specification 


Parameter | Comments Min | Typical | Max | Unit 


k) pea 
k) 
Load Vi=3.8V; lo21-200mA; 40 50 
regulation 


Load Vi=3.8V; Іо-1-200тА;Со-2.2ЧЕ; 


transient | Tr-200mA/1uS 
regulation 


Short 
current 
limit 


o 


c 
> 


EN 
МА | 
оћ 
т 


LDO for RF18A(VDDRF18A) (Low Vin LDO) 
Status 
e: 40nm transceiver 1.8Vpower/digital microphone power/Transceiver LVDS 
Application 
VDDIO 
Output 1.4V~2.1875V, 12.5mV/step, 1.8V output default. V 
voltage 


Output 200 mA 
current 

capacity 

Output -3 3 % 
level 

accuracy 

Drop out lo-Imax 200 mv 
voltage 

Line Vbat=3.6V-4.6V;Vi=1.85V;lo=100mA; 5 10 mV 
regulation 

for Vbat 

Line Vbat=3.8V;Vi=1.85-2.4V;lo=100mA; 5 10 mV 
regulation 

for Vi 


Vbat-3.8V;Vi-1.85-2.4V;lo-100mA;Tr-10us | |15 [30 | mv | 
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EP SPREADTRUM SC2720 Device Specification 


Parameter | Comments Min | Typical | Max | Unit 


transient 
Regulation 


Load Vbat=3.8V;Vi=1.85V; 10=1-200тА; 
regulation 


Load Vbat=3.8V;Vi=1.85V; 10-1-200тА;Со-2.2чЕ; 


transient | Tr-200mA/1uS 
Regulation 


Short 

current 

limit 

Current Vi=1.85V VBAT=3.8V 
limit 


F=217Hz,lo=100mA,Vbat=3.6V Vi=1.85V 


(реак Cp 
-to-pea | eak 
k) -to- 
pea 
k) 


=. — со 
о о 

со 

о 

сл 

о 


50 
50 


PSRR юг | F=2MHz,lo=100mA, Vbat=3.6v Vi=1.85V 


DCDC 
input 
° 


PullDown | LDO in OFF mode 


LDO for RF18B(VDDRF18B) (Low Vin LDO) 


Status Off 
after reset 


Output 1.4V-2.1875V, 12.5mV/step, 1.8V output V 

voltage default. 

Output 50 mA 
current 

capacity 

Output -3 3 % 
level 

accuracy 

Drop out lo-Imax 200 mv 
voltage 


+ — 
E O 
E. e 


2.2 


Line Vbat=3.6V-4.6V;Vi=1.85V;lo=25mA; 5 10 mV 
regulation 
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EP SPREADTRUM SC2720 Device Specification 


Parameter | Comments Min | Typical | Max | Unit 


Fev | ПО БЕНЕН ШЕН ЕНІН 


Line Vbat=3.8V;Vi=1.85-2.4V;lo=25mA; 5 10 mV 
regulation 
for Vi 

15 30 mV 


Line Vbat=3.8V;Vi=1.85-2.4V;lo=25mA;Tr=10us 
transient 
Regulation 


Load Vbat=3.8V;Vi=1.85V; lo=1-50mA; 
regulation 


Load Vbat=3.8V;Vi=1.85V; lo=1-50mA;Co=1 uF; 


transient | Tr=200mA/1uS 
Regulation 


k) 
Short 100 
current 
limit 
Current Vi=1.85V VBAT=3.8V pp 
limit 


PSRR for 
DCDC 
input 


LDO in OFF mode 


after reset 


Application | SDIO power supply 
Output 1.6125V~3.2V, 12.5mV/step, 3.0V output default. 
voltage 


100 mA 
current 
capacity 
Output -3 3 96 
level 
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EP SPREADTRUM 5С2720 Device Specification 


ЕСЕСІ — Min | Typical | Max = 


a out — Imax 350 mv 
voltage 

Line Vi=3.6V-4.6V;lo=50mA; 10 mV 
regulation 


Line Vi=3.6V-4.6V;lo=50mA;Tr=10us 
transient 
regulation 


Load Vi=3.8V; lo21-100mA; 10 mV 
regulation 


Load Vi=3.8V; lo21-100mA;Co-1uF; 


transient Tr2100mA/1uS 
regulation 


k) 
Short 50 mA 
current 
limit 


men | У РР 
limit 

енп ЕЕ was јеје | ја. 
ви О [s [s | во [us | 
и 
[mem [em id 


p-e лин 
Res 
рр ре 
LDO for DCXO (VDDDCXO) 

Application | DCXO power supply 


Output 1.5V~3.0875V, 12.5mV/step, 1.8V output default. Ш 
voltage 


Output 

current 

capacity 

Output -3 % 
level 

accuracy 


wem [eme — — — | s | im 
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EP SPREADTRUM SC2720 Device Specification 


k Comments Min | Typical | Max | Unit 


се И ЗВ НЕ Е 


Line Vi=3.6V-4.6V;lo=30mA; 10 mV 
regulation 


Line Vi=3.6V-4.6V;lo=30mA;Tr=10us 
transient 
regulation 


Load Vi=3.8V; lo21-50mA;Co-1uF; 


transient Tr=50mA/1uS 
regulation 


Short 
current 
limit 


mem 7а 

limit 

Pesan [Fazoo еби је | |а 
[Teu [Sw LDO Роот гоголь n us feo feo [160 fus 
о е је ве 
еф ов 


ЕУ 1-02 
Res 
се | "| [22 [v | 


LDO for Camera IO (VDDCAMIO) (Low Vin LDO) 


Status Off 
after reset 


Application | Camera IO power supply 


Output 1.4V~2.1875V, 12.5mV/step, 1.8V output default. V 
voltage 

Output 200 mA 
current 

capacity 

Output -3 3 96 
level 

accuracy 

Drop out lo-Imax 200 mv 
voltage 


Vbat=3.6V-4.6V:Vi=1.85V:lo=100mA; | |5 Jio | mv | 
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EP SPREADTRUM 5С2720 Device Specification 


Parameter | Comments Typical | Max | Unit 


regulation 
for Vbat 
Line Vbat=3.8V;Vi=1.85-2.4V;lo=100mA; 


regulation 
for Vi 


Line Vbat=3.8V;Vi=1.85-2.4V;lo=100mA;Tr=10us 
transient 
regulation 


Load Vbat=3.8V;Vi=1.85V; lo=1-200mA; 
regulation 


Load Vbat=3.8V;Vi=1.85V; lo=1-200mA;Co=2.2uF; 


transient | Tr=200mA/1uS 
regulation 


Short 
current 
limit 
Current 
limit 


F=217Hz,lo=100mA,Vbat=3.6V Vi=1.85V 


PSRR for 
DCDC 
aa 


Application | Main chip analog IP(PLL/MIPI/LVDS/USB PHY) power supply 


Output 1.4V~2.1875V; 12.5mV/step, 1.8V output default. 
voltage 

current 

capacity 
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EP SPREADTRUM $C2720 Device Specification 


Parameter | Comments Typical | Max | Unit 


Output 

level 

accuracy 

Drop out lo-Imax 200 mv 
voltage 


Line Vbat=3.6V-4.6V;Vi=1.85V;lo=50mA; 
regulation 
for Vbat 


Line Vbat=3.6V;Vi=1.85-2.4V;lo=50mA; 
regulation 
for Vi 


Line Vbat=3.6V;Vi=1.85V-2.4V;lo=100mA;Tr=10us 
transient 
regulation 


Load =1.85V; lo=1-100mA; 


transient а uF; Tr=100mA/1us 
regulation 


Short 
current 
limit 


Current Vi=1.85V VBAT=3.8V 

limit 

PSRR for F=217Hz,lo=50mA, Vbat=3.6, VIN=1.85 ы 
VBAT 


PSRR юг | F=2MHz,lo=50mA, Vbat=3.6 VIN=1.85 35 40 
DCDC 


A [m еи 
Eme [oo |: [s | [uj 


PullDown | LDO in OFF mode 100 oh 

Res m 
[m | — ЕН ее 

LDO for Camera auto focus MOT (VDDCAMMOT) 

Status Off 

after reset 

Application | Camera Auto focus motor power supply 
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EP SPREADTRUM SC2720 Device Specification 


Parameter | Comments Typical | Max | Unit 


Output 2V~3.5875V, 12.5mV/step, 3.0V output default. 
voltage 


Output 
current 
capacity 


Output 
level 
accuracy 


Drop out lo=lmax 
= 


Line Vi=3.6V-4.6V;lo=50mA;Tr=10us 
transient 
regulation 


Load Vi=3.8V; lo=1-100mA;Co=1 uF; 


transient Tr2100mA/1uS 
regulation 


Short 
current 
limit 


же CGO | је реј 
limit 

вала канат је | ја. 
Hm [SM 100 PO tom rere reams — 3 [m [sm [us | 
Пи Е 
rs 


== = 
Res 
[e |1010 de. 


LDO for MEM (VDDMEM) (Low Vin LDO) 


Status On 
after reset 
Application | General purpose 


Output 0.8V~1.5875V, 12.5mV/step, 1.2V output default. 
voltage 
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EP SPREADTRUM 5С2720 Device Specification 


Parameter | Comments Typical | Max | Unit 


Output 
current 
capacity 
Output -3 % 
level 
accuracy 
Drop out lo-Imax 250 mv 
voltage 
Line Vbat=3.6V-4.6V;Vi=1.85V;lo=400mA; 10 mV 
regulation 
for Vbat 
Line Vbat=3.6V;Vi=1.85-2.4V;lo=400mA; 
regulation 
for Vi 
5 10 mV 


Line Vbat-3.6V ;Vi=1.85V-2.4V;lo=400mA;Tr=10u 
transient S 
regulation 


Load Vi=1.85V; lo=1-800mA; mV 
regulation 


Load =1.85\/; loz1-800mA; 


transient 2. Tr«800mA/1uS 
regulation 


k) 
Short 70 100 | mA 
current 
limit 
Current Vi=1.85V МВАТ=3.8М 1000 | 1300 150 | mA 
limit 0 
PSRR for F=217Hz,lo=400mA, Vbat=3.6, VIN=1.85 
VBAT 
PSRR for F=2MHz,lo=400mA, Vbat=3.6 VIN=1.85 30 35 
DCDC 
input 


таг [Sw LDO Potom пьете [s [9 [uw | 
т ООО [s __| во | | 
wassap 


PullDown | LDO in OFF mode 100 oh 
Res m 


m | — — — — e ]s [оре] 


LDO for eMMC core (VDDEMMCCORE) 
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Status Оп 
after reset 
Application | eMMC core power supply 


Output 2\/-3.5875\, 12.5mV/step, 3.0V output default. V 
voltage 


Output 
current 
capacity 


Output 
level 
accuracy 


~ 


Цпе Vi=3.6V-4.6V;lo=200mA;Tr=10us 
transient 
regulation 


Load Vi=3.8V; lo=1-400mA; 


transient Co=4.7uF; Tr=400mA/1us 
regulation 


Short 
current 


Set LDO PD from 1°b1 to 1`60 in 1us 
Vo=0.1V (ош=!тах/2) 


Pull Down | LDO in OFF mode 
Res 


USB High Voltage(VDDUSB33) 


Status о 
n 
after reset 
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Parameter | Comments Min | Typical | Max | Unit 


Application | USB IP (internal) power supply 


Output 2.1V~3.6875V, 12.5mV/step, 3.3V output default. 
voltage 


Output 
current 
capacity 


Output 
level 
accuracy 


3 
2 


Line Vi=3.6V-4.6V;lo=30mA;Tr=10us 
transient 
regulation 


3 
< 


Load Vi=3.8V; lo=1-50mA;Co=1uF; 


transient Tr=50mA/1uS 
regulation 


k) 
Short 
current 
limit 


3 
< 


< < < 


mA 
A 


Current i=3.8V 
limit 


ИЧ 
таа Јан по Ромен Ter воина [m js Пет 


Е 
fess | || 


saa 
Res 
[e | — КИ КИЕВ 


WIFI PA LDO (VDDWIFIPA) 


Status after 
reset 


Application WIFI Power Amplifier (PA) supply 


m 


Output vollage | 2.1V-3.6875V, 12.5mV/step, 3.3V output default. v | 
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Parameter | Comments Typical | Max | Unit 


Output current | Vi=3.8V Vo=3.3V 400 mA 
capacity 

Output level -3 3 % 
accuracy 

Drop out lo-Imax 350 mv 
E 


brem ЕЕ БЕН СИИ mE 


Line transient Vi=3.6V-4.6V;lo=200mA;Tr=10us 
regulation 


Load transient Vi=3.8V; І0=1-400тА;Со=4.70Е; 
regulation Tr-400mA/1uS 


k) 
Short current 100 mA 
limit 


awe КС во [ws | "^| 
Psn Е ЕС |в |ө | ја. 
ТЕБЕН ЕТЕТСЕСІСІГІГІНІЛ"ЕЕЛЕГЕШІСЕГЕ 
2 QNM — а ЗИ ССА 
[mm — [em ГИ 


Pull Down Res LDO in OFF mode Е 


a | [е | 


KPLED LDO (VDDKPLED) 


Status Off 
after reset 
Application | Voltage mode for KPLED 


Output 2.8V~3.5V, 100mV/step, 3.3V output default. 
voltage 


Output 
current 
capacity 


Output 
level 
accuracy 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


53 of 573 


EP SPREADTRUM 5С2720 Device Specification 


Lu Comments Min | Typical | Max | Unit 


ЕНЕН И EN Е 


Line Vi=3.6V-4.6V;lo=30mA; 10 mV 
regulation 


Line Vi=3.6V-4.6V;lo=30mA;Tr=10us 
transient 
regulation 


Load Vi=3.8V; lo=1-50mA; 40 mV 
regulation 


Load Vi=3.8V; lo21-50mA;Co-1uF; 


transient Tr=50mA/1uS 
regulation 


k) 
Short 50 mA 
current 
limit 
Current W| Vi=3.8V 100 | 130 mA 
limit 
PSRR F=217Hz,lo=30mA, Vi-3.6V 5 eo | јав | 


Hm Е ЕЕ [o [m во 


Pull Down | 0=ОтА uA 
Res 
m 


МВА 100 (VDDVIB) 


Status Off 
after reset 
icati Voltage mode for vibrator 
2.8V~3.5V, 100mV/step, 3.0V output default. E 


Output 

current 

capacity 

Output -3 % 
level 

accuracy 

Drop out lo-Imax 350 mv 
voltage 


e јавното | [s [n [mv | 
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Parameter | Comments Min | Typical | Max | Unit 


SS ANZ 13 


Line Vi=3.6V-4.6V;lo=50mA;Tr=10us mV 
transient 
regulation 


Load Vi=3.8V; lo21-100mA; 10 mV 
regulation 


Load Vi=3.8V; lo21-100mA;Co-1uF; 


transient Tr2100mA/1uS 
regulation 


Short 

current 

limit 

Current Vi=3.8V 220 ЕШ К 
limit 


Psn Десгунавевота зву је ре | 
мым 


Pull Down | lo=OmA uA 
Res 
m 


Analog Audio LDO VB Voltage(AVDDVB) (Note 6) 


тыз ЦИ 

after reset 

VB analog/VB output (internal) 
(mm — 2s» [зз [у | 
[mm  — [s [sv feh 
юз [зз |з [у | 
ЕСЕ ЕСЕН [зв [у | 
шю [9 [ss [зу [у | 
тю мв [| [v| 


Output 200 mA 
current 
capacity 
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Parameter | Comments Typical | Max | Unit 


Line Vi=3.6V-4.2V;lo=20mA; 10 mV 
regulation 


Line Vi=3.6V-4.2V;lo=20mA;Tr=10us 20 mV 
transient 

regulation 

Load Vi=3.8V; lo=0-50mA; 5 20 mV 
regulation 


Load Vi=3.8V; lo=0-50mA;Co=1uF; 25 50 mV 

transient | Tr-50mA/1uS 

regulation 

PSRR F=217Hz,lo=20mA, Vi-3.6V [55 |65 | јав | 
с | | | СЪДА С 

Note1. Low Vin LDOs: there are two input supplies for these LDOs, through Vin (VDDGEN 


provided by DC-DC converters) or Vin battery. 


Note2. Since the low Vin LDOs have two types of power supplies, the specifications of line 
regulation and PSRR in these LDOs are separated by the type of input power supply. 


Note3. The PSRR listed above means the worst value for all loading conditions and covers all 
frequency range. 


Note4: Our LDO design does not require remote cap. However in real system design, the 
power line can be very long sometimes. The the IR drop and noise coupling in such case may 
influence the LDO performance. If the remote cap is not used, there will be a restriction on 
PCB layout, for example, the power line should be short and the parasitic resistance should be 
small enough. 


Note5: Load regulation does not take into account of the IR drop produced by the parasitic 
resistance on PCB. 


Note6: The LDO VB is internal power supply for audio block. Therefore, the output voltage 
accuracy from the typical value is not shown. It is internally guanranteed by design. 


5.4 Charger 


This module is an integrated Li-ion battery charger control module. With an external 
PMOS/PNP transistor and a current sense resistor, this module can control the charging of 
Li-ion battery. This module also supports charging from USB port. This module can monitor 
both charging current and battery voltage with an auxiliary ADC. 


5.4.1 Features 


4.3v-28.0v input voltage 

4.3v~9.0v operation voltage 

Programmable input(VCHG) over voltage protection 
Programmable charging end voltage 

Tolerant 28V DC input 

Automatic input control loop(AICL) 

Use external PMOS or PNP as Pass Element 
External current-sense resistor only 68 mohm 

+/- 1% voltage Accuracy of charging end voltage if calibrated 
Programmable charging current: 300mA to 1300mA 
2.05V trickle Charge threshold 
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е Under-voltage lockout 
• бе! protection for over current 
е TSMC 0.152 process 


5.4.2 Function block and application diagram 


VCHG 
CHRG OVI Er 
= 0.1uF 
CHGON, 
UVLO  |CHGINT DEM | 
= | 
12v p 
бошу „— бвонт 
Reference Е ISENSE 
= 68moh 
5 
О > т 
= + 
480mV + VBATSEN 
PROG to System 
— > 
_ | battery 
| л 
R1 | I 
T Nn over current | 12v | = 
MEAS о TRK1 + shutdown | | 
= AT La 
22у = 24v | В M 
2 Г 20иЕ- 
100uF 
CHRG_CTL<7:0> та 
е VREF_50mA е CHRG_RTCCTL<7:0> = 
азот | = | Е ON = 
b [ Standb 
: 
УВАТ » 
Дая Епа A ...J]TRK2 
b voltage — E = 
4 0.2V 
TIMER ON Rech > Control PD CHG 
и = т eke ae M NN 
L 
Rechg 50m. ER Deis 
A 
Figure 5.4-1 External Power Device is PMOS 
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VCHG 
CHRG OVI 
ыс ысын e 
снсо x 
VDRV | y пя 
UVLO |CHGINT m Q1 
> 


600mV -- 
|00тУ _, бвонт 


Reference ISENSE 
@ 68mohm 
480mV + VBATSEN 


PROG to System 
| Ф 
| battery 


VO 


I 
RI | 
over current | = |2 I = | 
ШЕК + shutdown 5 | | 
(a) -— 2 
227v e 24v N 2 + 
2 “T 20uF~ 


CHRG_CTL<7:0> 


2 — 
=> VREF 50тА | LS CHRG_RTCCTL<7:0> = 
crus bs -- » 


m Standby 
ЕШ 4 — 
УВАТ P 


[ End voltage 
— _ ) [^ — 0.2V - 
PD CHG 
TIMER ON Control anes ж тщс 
di 15846) ——1 Logic 


Rechg 50тА--ы- 


im 


Figure 5.4-2 External Power Device is PNP 


5.4.3 Electrical specifications 
Table 5-4 Performance of charger 


Main battery charger 
Symbol Description Condition 
Tol_vchg | Tolerance of VCHG DC 


Power supply, operation | From charger, 
VCHG 
voltage operation voltage 


VCHG OVP V«5:0 


VCHG over voltage > 
protection value Set level for low to 
high. 100mV/step 


Vchgovi 


Vchaovi VCHG over voltage 
h d — | protection hysteresis 
i width 
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Vuvh 


Supply under voltage 
high threshold 


VCHG low to high 


SC2720 Device Specification 


Vuvl 


Supply under voltage 
low threshold 


VCHG high to low 


Vuvhys 


Supply under voltage 
hysteresis 


Vtrickle 


Trickle threshold voltage 


Itrickle 


Trickle charge current 


VBAT«1.1V 
1.1V«VBAT«2.05V 


2.05V«VBAT «3.05 
V 


Programmable regulated 
output voltage 


when charging 
finished from -20°С 
to 85°С 


Charging current in CC 


mode 


300mA to 1300mA 
to be selected by 
СНОН CO 153 :0> 


Charging termination 
current threshold when 
VBAT is in CV mode 


Could be controlled 
by software 


Current consumption 


Standby current from 
VCHG 


When charging 
finished 


Current from VCHG to 
BB chip when over 
voltage protection 


9.2V«VCHG«26V 


Current from VCHG to 
battery when over 
voltage protection 


9.2V«VCHG«26V 


Power down leakage 


Without VCHG 


Reverse leakage current 


VCHG=0; 
VBAT=4.2V 


Layout area 
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5.4.4 Application Notes 


усна 
100ohm 
Y == ОЧЕ 
VDRV | 
>» | М1 
М о 
Charger ` 
ISENSE 
Rs 
8mohm 
МВАТЗЕМ » 
NOE |К ‚ to System 
| Battery 
- 1 
ШЕ 
Vv 


Fig5.4-3 Continuous mode, power device is PMOS 


VCHG 


1000hm 


у 


al" 


b 


Charger 


ISENSE 


Rs 
8mohm 
ра 


МВАТЅЕМ > 
, to System 


; Battery 


АЕ 


Fig5.4-4 Continuous mode, power device is PNP 


5.4.4.1 Normal charge cycle 


A charge cycle begins when the voltage at VCHG pin rises above 4.5v . If the VBAT is 
less than 1.1v, the charger enters active charge mode. In this mode, charger supplies 
approximately 4mA charge current to active the battery. If the VBAT is more than 1.1v and less 
than 2.05v, the charger enters small current charge mode. In this mode, charger supplies 
approximately 70mA charge current to bring the battery voltage up to a safe level for full 
current charging. When VBAT voltage rises above 2.05v and less than 3.05V, the chargers 
enters full current charge mode and charger uses a constant-current(450mA) algorithm. And 
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when VBAT voltage rises above 3.05V, system software can control the CC current of 
charging(300mA- 1300mA). When VBAT approaches the final regulated voltage, which could 
be set ру СНОН END V «1:0», charger enters constant-voltage mode and the charge current 
begins to decrease. When the charge current drops to 100mA or the timer is out of the time, 
the charge cycle ends. 


5.4.4.2 Charge standby 


When the charger is in CV mode and the current falls to 4096 of the full current, charger 
produces а запа“СНСК CV STATUS" to digital part, and the software knows the charger 
has been into CV mode and starts a timer to count charge time for an hour or other. The 
charger will be power down by the software in the time set by the software. Or the charger will 
be power down by the software if the charging current bellows the termination current which 
could be set by the software.In the above two circumstances, charger goes into standby mode. 
In standby mode, charger ceases to provide charge current to the battery. 


5.4.4.3 Recharge Control 


If charger power supply is connected, software can control for recharge after the initial 
charge is finished. The software will let “СНОВ PD" be "0" when the following conditions are 
met: 


CHGON- 1, indicating the charger power supply is connected and its voltage is > 4.5 V, 


The initial charge is done(hardware power down), or counting timer is out of the 
time(software power down) 


VBAT is less than some predetermined value, ex. 4.15V. 


If the above conditions are met, the charger will recharge the battery until the battery is full 
charged. 


5.4.4.4 Over current protection 


In charge cycle, if the charge current is above 2*programmed current, the charger ceases 
to provide charge current to battery and enters to power down mode(hardware). 


5.4.4.5 Over voltage protection (hardware) 
In the charging process, if VBAT is charged over a value, which could be set by 


VBAT OVP V«3:0», the charger goes into VBAT over voltage protection mode and will be 
power down by the hardware and produce the signal "VBAT ОМ? to be high. As long as УВАТ 
is below the maxim value set by VBAT_OVP_V<3:0>, "VBAT ОМІ” keeps low. 


If VCHG is detected by the hardware over a value, which could be set by 


VCHG_OVP_V<5:0>, the charger goes into VCHG over voltage protection mode and will also 
be power down by the software and produce the signal "СНОК_ОМГ to be high. And in any 
time, when VCHG is above 9.2V, the charger will be power down directly by the hardware. 
When VCHG falls into the normal range of value, the charger will go on working. There is a 
hysteresis value about 600mV between VCHG over voltage protection value and recovery 
value. 
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Charging 


current 


Full current 
А 300-1300mA 


CHRG CV STATUS-1 
(2 0.4*Full current 


3.05V-4.18V 


2.05V-3.05 
V Н 
Termination current 
set by software 
A 


1.1V-2.05V 


| = 
УВАТ<1.1У 4.18V~4.2V VBAT 
Full current 
300~1300mA 
A р 
' 
Charging ' 
current Current slope: ' 
100mA/16mS ' 
| СУ тоде ућеп 
| > 
| 256m5 Time 
VCHG insert 
CHG_ON=1 
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5.5 Coulomb Counter Fuel Gauge 


The SC2720 device provides an integrated current sensing and battery voltage measuring 
module. 


10m/20mohn 


Figure 5.5-1 Coulomb counter application diagram 


Table 5-5 Performance of the Coulomb 


[Parameter Deep [болеть [um To | mar Une] 
э СООО ООС СОСО 


Supply 


кс Operation current | Average value over 
consumption 4s in: 35 |А 
-power-saving mode 45 | ЦА 
-active mode 70 |uA 
-two ADC mode 


|PDN Current consumption іп | SD_PD=1 1 uA 
power-down 


Current sensing 


Input current for SD МР I 
pin 


ADC offset | AD converter offset SD INP 1-0 V m 
кос ме Се е 


сопмепег дат | Over temperature | 0.5 0.5 
ош. at full scale range 
Internal time base 32768 Hz 
frequency 
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Fmax* Highest clock frequency 1 MHz 
from external clock 


[ums |оиенивощеизвае — | 79] БЕТІН 
[eatery votagemessurement ПП 1 


Battery voltage measurement 


Малог [muwmemws | о | — [5 [v | 
з јаве | [| [e] [тт] 
БЕП [ADcowesionine | — — fe | [те 


Volt acc Battery voltage | Over temperature | -0.5 0.5 |% 
measurement ассигепсу | range 


Note: Fuel gauge support OCV measurement when system is т deep sleep mode. 
*Support as high as 1MHz clock frequency for ATE test mode 


5.6 Battery Presence Detection (BPD) 


BPD works in either voltage mode or current mode. In voltage mode, a 1.8V reference 
voltage is provided to the external NTC resistor. 


Table 5-6 Electrical Characteristics - BPD 


PARAMETER CONDITIONS 


When a NTC resistor 
is added, the BPD 
the voltage comparator can 
range of detect the presence 
BATDET of a battery 
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VDD18 


1% 
BAT DET 


1% 


12ү L 


ҮВАТ 


АПХ 
АРС 


Figure 5.6-1 1.8V reference voltage mode 


5.7 RGB LED Driver 


The RGB LED driver is constructed with current mirror. 


10uA current 
from Current 
ibias 


VBAT 


M у 


M M 
RGB 80 RGB IB1 RGB IB2 RGB IB3 
VBAT avdd RGB V«5:0» 


IB10U RGBLED DRV 


= RGB PD 


Figure 5.7-1 RGB LED driver application 


Table 5-7 Performance of RGB LED driver 


| COMP BAT DET OK 


Parameter Description Condition Min | Typ Max | Unit 
Vi Input supply Voltage drop of LEDis3.2V | 3.45 |36 |43 Ív 
voltage 
lo Output current Vds of driver>0.25V mA 
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RGB У<5:0>:000000 1.68 
2.52 
001 — À5 | (шы 
54.6 


111111 


lo=20mMA@ VBAT=3.6V, 
Output current 


Acc Vds=0.5V -5% 5% 
accuracy 
: Mismatch among lo=20MA@VBAT=3.6V, о 
Mismatch 3 driver current Vds=0.5V 1% 
Idd ошап... lo=20mA 400 uA 
consumption 
ра Power down 100 | nA 
leakage 


5.8Keypad LED Driver 
This module provides a current sink driver for keypad back-light LED 


VBAT 


| Ioz0.9-79.2mA 


KPLED OUT 


УВАТ—» ауд KPLED У<3:0> 4— 
10uA current, 
from Current — IB10U KPLED DRV 

Ibias 
--» KPLED PD 


IE VSS 


Figure 5.8-1 KPLED LED driver application 


Main battery charger 


powermos 
dius | Vds of driver>0.5V mA 
ИРЕМ КРІЕр У<3:0>: 
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lo279.2mA(Q? VBAT=3.6V, 


Output current 
accuracy 


Vds=0.5V 


Current consumption | lo=79.2mA 


5.9Flash LED Driver 


This module provides a current sink driver for Flash LED. 


VBAT 


| lo=15~240mA 


10чА current, 
from Current 18100 
Ibias 
—— FLASH PD 


FLASH OUT 
FLASH V«3:0- 


FLASH DRV 


avss 


-—— 


| №8 


Figure 5.9-1 FLASH LED driver application 


Main battery charger 
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Symbol Description Condition M 


in Typ Max 
powermos 


Vds of driver>0.9V 
FLASH_V<3:0>: 
0000 
0001 
0010 
001 1 
0100 
0101 
0110 
Output current 0111 
1000 


1001 
1010 
1011 
1100 
1101 
1110 
1111 


Current consumption | lo=79.2mA 


5.10 Under Voltage Lock Out (UVLO) 


The Under-Voltage-Lock-Out (UVLO) circuit is to protect the system from abnormal 
battery supply. 

During power on process, the UVLO circuit keeps the internal circuit in standby state for 
128ms until the main battery voltage reaches the UVLO voltage of 3.0V. This avoids device 
mis-operation under low supply voltage and helps to reduce the power consumption. 


During normal operation, this UVLO circuit continues monitoring the battery voltage. If the 
battery voltage is below 2.65V for longer than 2ms or above 5.0\ for longer than ims, the 
UVLO circuit will gives a signal to the internal state machine to indicate that the main battery is 
out of operation range and then turns off the device. 

A UVLO filter is designed to remove the glitch under 2ms, and 16ms recovery time is 


added. Once the chip enters UVLO state, it draws very low quiescent current, typically « 50 
uA. 


0=79.2тА@ VBAT=3.6V, 
Асс Output current Vds-0.5V 
accuracy 
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POR VBAT N 


POR VBAT N 


PMU OFF 


POR УВАТ N(ifovlo en-1) EY 


PMU OFF 


POR, VBAT N does NOT 
change (if ovlo_en=0) 


Fig.3 


Figure 5.10-1 UVLO function 


Table 5-8 Electrical parameter of UVLO 


— rs 
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Filter window for VBAT glitch |For UVLO 
For OVLO 


Тһе minimum time of VBAT 
Recovery time after VBAT is being normal after VBATLOW 
normal changes from 1 to O. 


Вилен свита ____|витави _ ја fad | wn 
ЕГЕСІ! | ае ы 


5.11 Temperature Sensor and Over-Temperature-Protection 
The temperature sensor in SC2720 will sense chip temperature OTP senses Vbe (BJT 
junction voltage) from main bandgap and compares with the over temperature protection 
reference voltage seted by system , then decides to power down the chip or not. 
When the chip temperature reaches to Tpd(Over Temperature Protection Threshold) set 
by software, SC2720 will be powered down automatically. 


Table 5-9 Temperature Sensor Specification 


Temperature 
measurement -40 150 °C 
range 


[mew | окт ы | 


Е | сено | Гај [=] 


Can be programmed 
ОТР Temperature | from 135°С to 150?C, 150 °C 
5°C/step 


5.12 Auxiliary Analog-to-Digital Converter (ADC) 


The auxiliary ADC is a 12-bit bus output (resolution 11bit) successive approximation A/D 
converter. The ADC has 32 input channels, in which 28 channels are used internally to monitor 
battery voltage, charging current and voltage, etc. Four channels are reserved for external 
usage. 
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CHO BAT DET 


СН1-4 General input ADCI1~4 
CH5 VBAT SENSE 
CH8 THM CAL 
CH7, CH9 ТУРЕС 
CH13 Internal DCDC 


A 
AuxADC CH14 VCHGSEN 


-—— 
СН15 VCHG BG 


CH16 PROG2ADC 
< CHo sD AVDD 
CH20 Headmic input 
"E TPO OXUT D: 0] 


CH30,31 DP/DM 
я —— 


Figure 5.12-1 AUXADC circuit 


АОСИ+4 ..-- pres 


| ЕЕЕ 


Figure 5.12-2 AUXADC channel 1-4 circuit 


NOTE: User channel supports both the current source detection and resistor divider detection. 


Table 5-10 Performance of the Auxiliary ADC 


таи [GondiionsiComments[ ми [Typical | Max | Unt | 


[men —— nm | БЕТІН ре 
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Parameter Conditions/Comments | Min | Typical | Max | Unit 
Integral non-linearity 11bit resolution 


Input scale ratio=1.92:1 


Input scale ratio=2.56:1 


Clock frequency 


Conversion time without 
average function 


5.13Band-Gap 


The band gap block provides the internal reference for all circuits except LDO RTC. 
1) When the system is under reset, the band gap is on. 
2) When Band-gap is powered off, all LDOs except LDO АТС will be disabled. 


3) When BG is powered off, OTP should be powered off too. However, when BG is 
powered on, OTP can be either powered on or powered off. 


5.14 RTC Oscillator 


The SC2720 contains a RTC oscillator, for a specific crystal frequency at 32.768 kHz. The 
32.768 kHz crystal is connected at OSC32KI and OSC32KO. 


Table 5-11 Performance of the 32.768-kHz oscillator 


тәне Tema m | пуши Г нас Tus 
LT {ММК RN 
сова пее | 


Crystal Frequency 


У жэ» EE 
ске ГИ ИСИ Ге јет 
= g'an series resistance _____ 6 | | 6 |кот 
ЕЕЕ І.Е. 


| пета! power supply = | power | пета! power supply | | УАТС | 


— - 8 


оке Г s= = 
с аат И a 


| Input Leakage, OSC32KI = | Leakage, | Input Leakage, OSC32KI = | 


Input Capacitance 
OSC32KI/OSC32KO 
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Description 


32K Oscillator Start-up Time 


Parasitic Resistance 


OSC32KI/OSC32KO to any node 


Parasitic Capacitance, 
OSC32KI/OSC32KO 


Output 32K clk cycle to cycle jitter 


Note1: The recommended frequency tolerance of the crystal is +20ppm. 
Note2: The power supply can be set at 2.6/2.8/3.0/3.2V as LDO_BK output. 


Note3: Input high voltage and low voltage of OSC32KI are the requirement on the clock input if 
itis square wavefor 32K-less. Input Vpp of OSC32KO is the requirement on crystal amplitude 
if a crystal is used. 


5.15 ВТС Reset 


In this РМ RTC reset circuits is added to reset real time counter when VDDRTC is too 
low to keep the RTC domain running. The circuit is supplied by VDDRTC. 


Table 5-12 Electrical Characteristics - RTC Reset Part 


PARAMETER CONDITIONS 


When VDDRTC drops 
from a normal voltage, 
Reset voltage of VDDRTC | e.g 1.85V 


Average current 
consumption from 
VDDRTC-2.8V to 
Current consumption VDDRTC=1.1V 
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Battery 
removed off 
VDDRTC4 


1.85V 


0.6V~1.4V 


POR_RTC_N 


Time 


Figure 5.15-1 RTC reset function 


5.16 Power-On Control 


5.16.1 Power on procedure 


5.16.1.1 Introduction 


When the battery voltage is in normal state (3.05V<VBAT<4.8V), the baseband chip will 
be powered on by the following three ways: 


= Pulling power key low (user pushes power key) 
W Valid charger plug-in 
W ВГС alarm expires 


Any of the above events will trigger system power on sequence to turn on ОСОС CORE , 


DCDC СЕМ, VDD28&VDDDCXO , DCDC МЕМ, VDDRF, AVDD18&VDD ЗНАМ , 
VDDEMMCCORE , VDDUSB , VDDSDCORE , VDDSDIO sequencially. 
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Power-off 
PBINT>47 ms ? 
Y 


СЕ Sequence ом) 


PBINT> 
7S_THRESHOLD 
(default7s)? 


LDO ON After 
149ms 
ARM BOOT Aft ) Y 
SH ARM BOOT After 
141ms 46ms 


Figure 5.16-1 Power Button Power-on Progress 
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5.16.1.2 Timing 
Must stay low at least until PWR_ON_RDY || (4 i i 
PWR_KEY \ is driven high ] d i 
(PBINT) | ШИ се a" [ Tpwr4 
ј | | ERE | 
| | | LDO reset(optional) | 
\трито - < t ј I 
"y HA: HH = | lee EMMCCORE&VDDUSB33 | 
Power PPP QU Е ТОНЕ | e кзн j9-SDCORE 1 i i 
НЕ | 10-500 Н | ј- м 
B Tpwrt | fj <>: мооавъчортв | вскок” ee i i i i Терон 
i — = Тебе, DCDCMEI СС Н i 
B Tpwr2 | 1 | 
PWR RESET N | Р | | | 
(EXT. RST B) $ і | тропгау | | | S 
PMU CTL3 | = 
(DCDCARM EN) | Towed. $ 
DCDCARM | ] < 
i ida р 
| [ 55 Н \ 
PWR ON RDY | | | < 
| Tpoffrdy(default 75) 
1а ђ SS 
PWR_OFF_RDY < | | 
SY H 
i << _« 
b Í » 
PWR STATE ofr Power-on Sequence 7 ON | OFF | Power-on Sequence 
H 5 Н 


Integrated 75 reset circuit ван ама below two mode Бу SW select 
—Reset PMU together 
—Reset ARM core only 


Figure 5.16-2 Power-on/off Sequence by Pressing Power Button 


Table 5-13 Power-on timing parameter 


иста [Gmems јин [Typ [ve [Unit 


Sequence time intervals 

TpwrO Power-on event to BG on 

Tpwr1 BG on to first Power ОСОССОНЕ on 
Tpwr2 Delay between LDO turn-on 

Tpwr3 EXT_RST_B = H to DODCARM EN = Н 


Tpwr4 PWR_KEY =H to EXT_RST_B=H 
TresetO Last LDO on to EXT ВТ В = H 
Tponrdy Power-on ready waiting time 

ТроНгау Power-off ready waiting time(configurable) 
Tspoff Software power-off delay time 


Note: 1) Typical timing parameter is calculated based on accurate 32.768K clock. 


2) Tpwr0/1/3, Tponrdy, Tpoffrdy and Tspoff could not be measured outside since they 
are related to internal signals. 


3) The timing of Tpwr3 depends on different baseband chip. 
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5.16.2 Power on Sequence 


5.16.2.1 Power on detail sequence between bandgap and LDO/BUCKS 


8 
Start Pus on Sequence BOOT 


PBINT/ n 
PBINT2/ | 
СНОН INT ——— I 
l | 
(доотв, | | 
Band Gap — + || 
1 Sl je 
| 1488и8 
1 
LDO FGU PD | 
| | 
| i 
І І 
CHGR PD ! | 
| =з |< 244us | 
| | FO lesus | 
FGU SD RST ^ 
1 ! | 
! !13ms А 
POR РОСУ RST N ! era ig 
1 1 
n Ri 
| 2445 — |<— 
LDO EMM PD | | 
| | 
| Ж 
1 — < 4885 
Rst efs n А | 
1 
1 ІШІ! 
| | | 
І 
Efs read start |. мис“ J 
! ІІ рада >, < 
І | | 
| 1-DCDC CORE ! 4.63 ms | 
| а DCXO&DCDCMEM 112|3|4|5|6|7/819 
POWER | 4=VDDMEM E dx 
i 5=VDDRF18 | | | 
6-AVDD18 
| 7-ЕММССОВЕ а VDDUSB33 | | = SEL. 
EXT RST B i 8-SDCORE A Ды Ж 
| 9-SDIO | | | и 
І 
DCDC АВМ ЕМ | | | 
| | | = 
1 
DCDC ARM 1 Ц 
| р | ' 


Figure 5.16-3 Power on detail sequence 


5.16.3 Global Reset 


There are several ways to generate a global reset to reboot the system except power-on 
reset. All the power rails will be reset to default status at the same time. 


5.16.3.1 External Pin Reset 


There is an external pin EXT_RSTN that can generate global reset. This pin is a multi 
functional pin. In default it is used as a GPIO to EIC. Only when software selects one-key 
mode 7s reset and select EXT. RSTN as the reset pin, it will function as the reset pin, and 
this reset could only work in power-on mode. 


Table 5-14 External Pin Relative Register: POR 7S CTRL 


EXT RSTN PIN function mode 
when 1key 7S reset 


0: EXT. INT 
1: RESET 
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ARM BOOT 
<31.25ms | 


> r< 


EXTRSTN 


P Злата: es 


EXT RST B 


Figure 5.16-4 External Pin Reset 
5.16.3.2 VBAT Monitor Reset 


As already mentioned previously, the VBAT monitoring circuit UVLO is designed 


to do the supervision of the system supply. Global reset will be triggered once 
VBAT voltage is abnormal. 


PBINT/ 
48У--5- t- СНОН ІМТ/ 


ALM INT 
VBAT x 


POR VBAT N 


POWER 


Figure 5.16-5 VBAT Monitor Reset 
5.16.3.3 Watchdog Reset 


A watchdog is designed to trigger global reset once software falls into unknown 
state. 
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ARM BOOT 


WDG RST | 30.5us 


EXT RST B 


Figure 5.16-6 Watchdog Reset 


5.16.3.4 Power Key 7s Reset 


The SC2720 supports power key 7 seconds reset function that can generate 
global reset. It includes two operation modes: one-key mode and two-key mode. 
In one-key mode, if PBINT is pressed for longer than 7s (default), global reset will 
be generated. In two-key mode, both PBINT and EXT. ВТМ shall be pressed 
simultaneously for longer than 7s, then a global reset can be generated. 


Both one-key mode and two-key mode include: 
1. hardware long reset; 

2. hardware short reset; 

3. software long reset; 

4. software short reset; 


Table 5-15 Power Key 7s Relative Register: SWRST CTRLO 


Field Name Type | Reset Description 
Value 


KEY2 7S RST |[7] RW 0x0 1: One-key Reset Mode; 
_ЕМ 0: Two-key Reset Mode; 


Table 5-16 Power Key 7s Relative Register: POR 7S CTRL 


Field Name Type | Reset Description 
Value 


Lesser ЕС no oo [кее — — | 


PBINT 7S FLA | [15] RW 0x0 Write 1'b1 to this bit will clear pbint 7s flag. 
G CLR 

EXT RSTN FL | [14] RW 0x0 Write 1'b1 to this bit will clear ext_rstn_flag. 
AG CLR 


CHGR INT FL | [13] RW 0x0 Write 1'b1 to this bit will clear chgr int flag. 
AG CLR 

PBINT2 FLAG | [12] RW 0х0 Write 1'b1 to this bit will clear pbint2, flag. 
CLR 

PBINT FLAG С | [11] Write 1'b1 to this bit will clear pbint flag. 
LR 


пози (во ae [mener nn 
PBINT 7S RST RW 0: long reset; 
_SWMODE 1: short reset; 
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PBINT 7S RST : The power key long pressing time threshold: 
_ THRESHOLD 5 


ЕХТ- RSTN МО | [3] EXT_RSTN PIN function mode 

0: NOT logic to EIC 

1: RESET (must be in one-key mode) 
PBINT 7S AUT | [2] RW RTC register PBINT 75 AUTO ON EN 
О ОМ ЕМ. 
PBINT 7S RST | [1] RW 0: enable 7s reset function; 
_DISABLE 1: disable 7s reset function; 
PBINT_7S_RST RW Ox1 0: software reset; 
_MODE 1: hardware reset; 


Table 5-17 Power Key 7s Relative Register: POR_SRC_FLAG 


Field Name Type | Reset Description 
Value 


POR_SRC_FLA | [14: 0] 0х0 Power on source flag: 

G [7]: Long pressing power key reboot hardware 
flag, set when 
РВІМТ-О>РВІМТ 75 THRESHOLD, clear 
after power down. 
[12]: Long pressing power key reboot 
software flag, set when 
РВІМТ-О>РВІМТ 75 THRESHOLD, clear by 
pbint 7s flag. 


More details regarding different reset scenario are discussed below. 


5.16.3.4.1 One-key mode 


Set КЕҮ2 75 ВТ ЕМ-1 to enter one-key mode, In one-key mode, it is only need to press 
power key longer than 7s, then reset will be generated. 


5.16.3.4.1.1Hareware 7s Reset 
Hardware reset will shut down all power rails. 


Set register РОН 75 CTRL Био PBINT 75 ВТ MODE-1 to use hareware 7s reset. 
5.16.3.4.1.1.1 Long Reset 


Set POR. 7S CTRL bit8 PBINT 75 ВТ SWMODE-O to choose long reset, 
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If the power key is pressed longer than a certain time (7s by default), reboot will be 
performed as long as the power key is released. It's shown in following figures. 


«7s | >75 
— — 
| АВМ 
START 
PBINT | 
7.075 | | 
m 3 | 437ms | 
ЕХТ_В5Т В | P | 
| 13ms 
POWER 
Figure 5.16-7 Power Key 7s Hardware long Reset 
5.16.3.4.1.1.2 Short Reset 
Set PBINT 75 RST SWMODE-1 to choose short reset. 
«46ms _ <7s 
A AN | 
| | ARM 
‚ START 
PBINT 
108  ,, 445тѕ .13ms 
EXT RST B Ë k 
POWER 


Figure 5.16-8 Power Key 7s Hardware short Reset 


5.16.3.4.1.2 Software 7s Reset 
Software reset will not shut down power rails, it only performs a logic reset. 
Set register РВІМТ 75 НЗТ МООЕ-0 to use software 7s reset. 


Software reset also contains long reset and short reset. 


5.16.3.4.1.2.1 Long Reset 
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Set PBINT 7S ВТ SWMODE-O0 to choose long reset. 


If the power key is pressed longer than a certain time (7s by default), reboot will be 
performed as long as the power key is released. It's shown in following figures. 


«7s | 
ЖЕ 
f ARM 
START 
PBINT x 
EXT RST B 140ms 
13ms 
POWER  Á high 


Figure 5.16-9 Power Key 7s Software Long Reset 


5.16.3.4.1.2.2 Short Reset 
Set PBINT 75 RST SWMODE-1 to choose short reset. 


POWER high 


«46ms «7s 
Es : € 3 
| | | | | АВМ 
| | | | | | START 
PBINT | | | | 
| | | 7.075 | | 
EXT RST B | | | ЈЕСИ 
| | | 13ms 
GERNE: 2 


Figure 5.16-10 Power Key 7s Software Short Reset 
5.16.3.4.2 Two-key mode 
Set KEY2 75 RST ЕМ-0 to enter Two-key mode. 


In two-key mode, both the power key and the external reset key must be pressed 
simultaneously for longer than 7s, then a reset can be generated. 


5.16.3.4.2.1 Hareware 7s Reset 
Hardware reset will shut down all power rails. 


Set register РОН 75 СТАЕ БИО PBINT 7S RST MODE-1 to use hareware 7s reset. 
5.16.3.4.2.1.1 Long Reset 
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Set POR 75 CTRL bit8 РВІМТ 75 RST SWMODE-O to choose long reset, 


If the power key is pressed longer than a certain time (7s by default), reboot will be 
performed as long as the power key is released. It's shown in following figures. 


>75 
Кен > 
ARM 
START 
PBINT | 
| >78 | 
ва › | 
EXT RSTN | 
bcc | 437ms | 
EXT RST B "И | 
13т5 
РОМЕН 
Figure 5.16-11 Power Key 75 Hardware long Reset 
5.16.3.4.2.1.2 Short Reset 
Set PBINT 75 RST SWMODE-1 to choose short reset. 
>75 | 
e > | 
| АВМ 
| | START 

PBINT | 

‚ >75 | 

poem > u 

EXT. RSTN | 

EXT RST В 5 M 
POWER 
Figure 5.16-12 Power Key 7s Hardware short Reset 
5.16.3.4.2.2 Software 7s Reset 
Software reset will not shut down power rails, it only performs a logic reset. 
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Set register PBINT 75 НЗТ МООЕ-0 to use software 7s reset. 
Software reset also contains long reset and short reset. 
5.16.3.4.2.2.1 Long Reset 
Set PBINT 75 RST SWMODE-0 to choose long reset, 


If the power key is pressed longer than a certain time (7s by default), reboot will be 
performed as long as the power key is released. It's shown in following figures. 


>75 | 
= > 
START 
PBINT 
| >75 
posed » 
EXT RSTN 
EXT RST B 
high 
POWER 


Figure 5.16-13 Power Key 7s Software Long Reset 


5.16.3.4.2.2.2 Short Reset 
Set PBINT 75 RST SWMODE-1 to choose short reset. 


Power key 7s short reset is shown in following figure. 
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ARM 
START 
PBINT 
| >78 
pod > 
EXT_RSTN 
EXT_RST_B 
POWER high 


Figure 5.16-14 Power Key 7s Software Short Reset 


5.17 Power Sleep Control 


5.17.1 Introduction 
Sleep control scheme inside PMIC includes 22 LDOs and 3 BUCKs. All the LDO/BUCKs 
except VDDBK are divided into three kinds of control: power-off , low power mode and staying 
on normal mode under sleep mode. The details of power in sleep mode are shown as below. 


Table 5-18 Power Sleep Control Introduction 


EXT_XTL | EXT_XTL | EXT_XTL | EXT_XTL EXT_XTL | EXT_XTL | EXT_XTL | EXT_XTL 
_ENO .EN1 _EN2 _EN3 _ENO Exit _EN1 Exit . EN2 Exit . ENS Exit 
Power On Power On Power On Power On | ЕР ЕР LP LP 


в YES YES YES YES 


DCDCGEN YES YES YES YES YES 


VDDCAMM 


YES 


YES YES YES YES YES YES YES YES YES YES YES 


VDDSIMO YES YES YES YES YES YES YES YES YES YES YES 
VDDSIM1 YES YES YES YES YES YES YES YES YES YES 
VDDSIM2 YES YES YES YES YES YES YES YES YES YES 


VDDEMMC 
CORE 


< 
т 
[0] 


YES YES YES YES YES YES YES 


OT 


VDDSDCO 


< 
т 
an 


YES 


VDDSDIO YES 
VDD28 YES 


VDDVIB YES 


VDDKPLED YES YES 


= 
m 
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TEM 


YES 


“ж š DDEREXEREICOERERERER 


| voouss | 


КЗ 


KI 
и 2... 


Note: 
The behavior of power in sleep mode must be archived by that software configurates 
relative registers. The all powers stay on normal mode under sleep mode in default state. 


The DCDCCORE is droped when PMIC goes into sleep mode. The software need set 


registers to archive this behavior. 


5.17.2 Interface 
е CHIP SLEEP 


Pin CHIP SLEEP controlled the all powers of РМС into sleep mode „би the influence 
of CHIP SLEEP is configurable by software , in other word , software must set relative 


registers to affect the behavior of power in sleep mode. 


If CHIP SLEEP is high , the РМС will input into sleep mode. If CHIP SLEEP is low , 
Ше РМС will be wake up. 


е EXT XTLO ЕМ, EXT XTL1 ЕМ, EXT XTL2 ЕМ, EXT XTL3 EN 
The EXT XTLO ЕМ, EXT XTL1 ЕМ, EXT XTL2 ЕМ, EXT ХТІЗ EN is pins for 


waking all powers up in sleep mode. Same as above , software need to set relative 


registers for validation of these PINs. 
If the pins are high ,the PMIC will be wake up. If the pins are low ,the PMIC will not be 


affected. 


5.17.3 Register 
Table 5-19 SLP_CTRL Bit map 


0x00000168 SLP CTRL(0x00000000) SLP CTRL 


Reserved 


годе е ее Seer 
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|| те ОО ЗОО 
| Безе | о | о | о | о | о| о | о | о |о | о | о | со |о | о | о | о 
В Е E IE EH BER Е Е CR Е Е Е ЕЙ ЕН IC 


S 
Reserved m 


Е 


Table 5-20 ЗІР СТВІ Register 


Field Name Type | Reset Description 
Value 


С Ч ЕЙ шына есес НЕ 


LDO XTL EN r RW ——— and DCDC can be controlled by external 
device if this bit is set 


SLP IO EN ss IO PAD sleep enable in deep sleep mode 


SLP LDO РЮО RW 0x0 ALL LDO and DCDC power down enable in 
EN deep sleep mode 


Table 5-21 ЗІР DCDC PD СТВІ Bit map 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ер ое 


Reserved 
Ee е 
[Reset | о | о | о | о | о | о | о | о | о | о | о | ојо | ој о | о] 
В I ee ЗЕ Е Е ВЕ EG 


Res | Res 
Reserved erv erv 
ed ed 


јр 
Е. 1. В 
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Table 5-22 SLP DCDC PD СТВІ Register 


Field Name Type | Set/CI | Reset Description 
ear Value 
reserved [31: МА 
16] 


ене [nsa но [а [o | 


SLP DCDCCO | [3] RW NA DCDC CORE power drop enable in 
ВЕ DROP ЕМ deep sleep mode 

SLP DCDCWP | [2] DCDC WPA power down enable in 
A PD EN and EN sleep mode 

freseved [m [Ro [мл [9 | 

ет В ОЕ ИТ 


Table 5-23 SLP LDO PD CTRLO Bit map 


Г окото | метрото crane — | SLP LDO Ро оттоо | 
с» 2122 е [= | и [а [2 [т | » o Ге [15] 
еј а 


Reserved 
Туре 0 | |||)» | 1 


E 


тең FA Ss Е Се 3 12 


Table 5-24 ӘЗІР LDO PD CTRLO Register 


Field Name Type | Set/CI | Reset Description 
ear Value 
reserved [31: 
= 


СС |ы Te qu ро 


SLP LDORF18 = —— RFA power down enable in 
A PD EN deep sleep mode 
СІР LDORF18 | [13] RW NA LDO RFB power down enable in 
B PD EN deep sleep mode 
SLP LDOEMM | [12] |RW |М јо — |LDOEMMCCORE power down 
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CCORE PD E enable in deep sleep mode 
N 
СІР LDODCXO | [11] RW NA LDO DCXO power down enable in 
PD EN deep sleep mode 
SLP LDOWIFIP | [10] RW NA LDO WIFIPA power down enable in 
A PD EN deep sleep mode 
SLP LDOVDD2 RW NA LDO VDD28 power down enable in 
8 PD EN deep sleep mode 
SLP LDOSDCO RW NA LDO SDCORE power down enable 
RE PD EN in deep sleep mode 
SLP LDOSDIO | [7] RW NA LDO SDIO power down enable in 
PD ЕМ deep sleep mode 
СІР LDOUSBS3 RW NA LDO USB33 power down enable in 
3 PD EN deep sleep mode 
SLP LDOCAM [5] RW NA LDO CAMMOT power down enable 
MOT PD EN in deep sleep mode 
SLP LDOCAMI | [4] RW NA LDO CAMIO power down enable in 
O PD EN deep sleep mode 
SLP LDOCAM [3] RW NA LDO CAMD power down enable in 
D PD EN deep sleep mode 
SLP LDOCAMA | [2] RW NA LDO CAMA power down enable in 
. PD ЕМ deep sleep mode 
SLP LDOSIM2 | [1] RW NA LDOSIM2 power down enable in 
PD EN deep sleep mode 
СІР LDOSIM1 . RW NA LDO SIM1 power down enable in 
PD EN deep sleep mode 

Table 5-25 SLP LDO PD СТВІ Bit map 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


= __| 


E33 — — нн 
Table 5-26 SLP LDO PD CTRL1 Register 


[riam | ви | туре | ec | Resa | бете | 
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Value 


reserved 131: 
1 = 


ena СЕ qw qv — 


SLP LDOCP P = ——— CP power down enable in 
D EN deep sleep mode 


SLP LDOCON | [3] RW NA LDO CON power down enable in 
PD EN deep sleep mode 

SLP LDOSIMO | [2] RW NA LDO SIMO power down enable in 
PD EN deep sleep mode 

SLP LDOAVDD | [1] RW NA LDO AVDD18 power down enable 
18 PD EN in deep sleep mode 

SLP LDOMEM . RW NA LDO MEM power down enable in 
PD EN deep sleep mode 


Table 5-27 ЗІР DCDC LP CTRL Bit map 


0x00000178 SLP DCDC LP CTRL(0x00000000) SLP DCDC LP CTRL 


| Bit_| 31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 | 


Reserved 
Type 


- : 


Table 5-28 SLP DCDC LP CTRL Register 


Field Name Type | Set/CI | Reset Description 
ear | Value 
reserved [31: 
= 


meme [пва јао qu fo 


СІР! т = RW — CORE low power mode 

REL enable in deep sleep mode 
D -— 
Гете ELE С S 


SLP DCDCGE = RW €— GEN low power mode 
N LP EN enable in deep sleep mode 
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СІР DCDCWP | [0] RW NA 0 DCDC WPA low power mode 
A LP EN enable in deep sleep mode 


Table 5-29 SLP LDO LP CTRLO Bit map 


С owe | ығ өте crm | SIPLLDO_LP-CTAID | 
с [o o [ o e |] = 2 [2 [ | » o T [ [л] 


Reserved 
Type PO 


-ЕҢ 


ж SOOM MC ыы 


Table 5-30 SLP LDO LP CTRLO Register 


Field Name Type | Set/CI | Reset Description 
ear Value 
reserved [31: 
16] 


— rp ae БИИС 
SLP LDORF18 | [14] RW NA LDO RFA low power mode enable 
A LP EN in deep sleep mode 
SLP LDORF18 | [13] RW NA LDO RFB low power mode enable 
B LP EN in deep sleep mode 
SLP LDOEMM | | [12] RW NA LDO EMMCCORE low power mode 
CCORE LP EN enable in deep sleep mode 


SLP LDODCXO | [11] RW NA LDO DCXO low power mode enable 
Р EN in deep sleep mode 

SLP LDOWIFIP | [10] RW NA LDO WIFIPA low power mode 

A LP. EN enable in deep sleep mode 

SLP LDOVDD2 RW NA LDO VDD28 low power mode 

8 LP EN enable in deep sleep mode 


SLP LDOSDCO NA LDO SDCORE low power mode 
RE LP EN enable in deep sleep mode 
0: Disable 
1: Enable 
SLP LDOSDIO | [ RW NA LDO SDIO low power mode enable 
z in deep sleep mode 


0: Disable 
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БІР 1000583 
3 LP EN 


SLP LDOCAM 
MOT LP EN 


SLP LDOCAMI 
O LP EN 


SLP LDOCAM 
D LP EN 


SLP LDOCAMA 
ТР EN 


СІР LDOSIM2 _ 


LP EN 


СІР LDOSIM1 _ 


LP EN 


SC2720 Device Specification 
1: Enable 
LDO USB low power mode enable 
in deep sleep mode 
0: Disable 
1: Enable 
LDO CAMMOT low power mode 
enable in deep sleep mode 
0: Disable 
1: Enable 
LDO CAMIO low power mode 
enable in deep sleep mode 
0: Disable 
1: Enable 
LDO CAMD low power mode 
enable in deep sleep mode 
0: Disable 
1: Enable 
LDO CAMA low power mode enable 
in deep sleep mode 
0: Disable 
1: Enable 
LDO SIM2 low power mode enable 
in deep sleep mode 
0: Disable 
1: Enable 
LDO SIM1 low power mode enable 
in deep sleep mode 
0: Disable 
1: Enable 


Table 5-31 SLP LDO LP CTRL1 Bit map 


с» [o o [9 Do e е [25 2 T [2 [7 | » o T [ v [15] 


Reserved 
a 


Ққ - 
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Table 5-32 SLP LDO LP CTRL1 Register 


Field Name Type | Set/CI | Reset Description 
ear Value 
reserved [31: 
= 


meme eae qu ро 


СІР LDOCON . — — CON low power mode enable 
a in deep sleep mode 


0: Disable 


1: Enable 


СІР LDOSIMO . LDO SIMO low power mode enable 
LP EN in deep sleep mode 


0: Disable 
1: Enable 


SLP LDOAVDD | [1] RW NA LDO AVDD18 low power mode 
18 LP EN enable in deep sleep mode 


СІР LDOMEM . RW NA LDO MEM low power mode enable 
LP EN in deep sleep mode 

0: Disable 

1: Enable 


Table 5-33 DCDC CORE SLP CTRLO Bit map 


0x00000184 DCDC CORE SLP CTRLO(0x00000000) i i ЗЕ УНЕ 


ИЛИ ра аа Га Гая [я Та а Га ЕЕЕ 


Reserved 
уе ССС 


DCDC CO 
RE SLP S | DCDC CORE SLP STEP 
Reserved ТЕР ОБА _ NUM DCDC CORE SLP STEP VOL erv erv 
Y 


ыз шишиши ë = 
ЕСІ — EKENRERERERERERERERERERER ЕШ 


Table 5-34 DCDC CORE SLP CTRLO Register 


Field Name Type | Set/CI | Reset Description 
ear Value 


Dee: [эт [no Tw fo | 
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16] 


reserved [15: NA 
14] 


DCDC CORE | [13: RW NA delay between two steps 
SLP STEP DE | 12] д» 
ГАУ 00:1*32К clock 

01:2*32k clock 

10:3*32k clock 

11:4*32k clock 


DCDC CORE | [11:8] | RW NA step number 
SLP STEP NU 
M 


DCDC CORE [7: 3] RW NA voltage per step 

ЗІР. STEP VO 00000:0mv 
00001:1*3.125mv 
00010:2*3.125mv 
11111:31*3.125mv 


Dee: — [m [no Tw [o ј | 
meme Du qe qw С — 


DCDC CORE. DCDCCORE step tune enable in 
SLP STEP EN deep sleep 


0: disable 
1: enable 


Table 5-35 DCDC CORE SLP CTRL1 Bit map 


0x00000188 DCDC СОВЕ SLP CTRL1(0x00000004) PODE GORE -SEP ETHE 


IKNEJEIEIEIEZEJEJEJEJEIEREIEIEIEAES 


Reserved 
Ee е 
[Reset | о | о | о | о | о | о | о | о | о | о | о | ојо | ој о | о] 
ви |15| та | 13 | 12 | | о | о | в | 7 | е | 5 ја [з 2 | 1 [0] 
| Мате | | рото сопе мози Ds sw O | 


Reserved DCDC CORE VOSEL DS SW 


Table 5-36 DCDC CORE SLP CTRL1 Register 


Field Name Type | Set/CI | Reset Description 
ear Value 
reserved [31: 
е] 


159 P јо 
DCDC CORE V — — CORE control bits in deep 
OSEL DS SW sleep mode 
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Table 5-37 DCDC XTL ENO Bit map 


с Ги o [s D [5s [55 |» T [2 [ | » [лә Ге [15] 


w) 5 
ПЕ С ОСЗ ОС О ОС ОСЗ ОСЗ О СЗ ОСЗ ОСЗ О ОСЗ ОСЗ ОСЗ 
BIBEJEJEIESEIEIEREREAESERESERERERER 


Reserved 


Reserved 


N N N N N N N N 
N N N N 


Table 5-38 DCDC XTL ENO Register 


Field Name Type | Set/CI | Reset Description 
ear Value 
reserved [31: 
16] 


DCDC CORE | [15] ЕЕ CORE can be controlled by 

EXT XTLO EN EXT XTLO EN(from PAD) if this bit 
is set 

DCDC CORE | [14] RW NA DCDC CORE can be controlled by 

EXT XTL1 EN EXT XTL1 EN(from PAD) if this bit 
is set 

DCDC CORE  |[13] RW NA DCDC CORE can be controlled by 

EXT XTL2 EN EXT XTL2 EN(from PAD) if this bit 
is set 


DCDC CORE | [12] RW NA DCDC CORE can be controlled by 
EXT XTL3 EN EXT ХТІЗ EN(from PAD) if this bit 
== set 


DEREN CN NN 

DCDC GEN E | [7] — СЕМ can be controlled by 

XT. ХПО EN EXT XTLO EN(from PAD) if this bit 
is set 

DCDC GEN E RW ОСОС GEN can be controlled by 

XT XTL1 EN EXT XTL1 EN1(from PAD) if this 
bit is set 

DCDC GEN E | [5] RW NA DCDC GEN can be controlled by 

XT XTL2 EN EXT XTL2 EN(from PAD) if this bit 
is set 

DCDC GEN E | [4] RW DCDC GEN can be controlled by 

XT. XTL3 EN EXT ХТІЗ EN(from PAD) if this bit 
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is set 


DCDC РА. Е | [3] DCDC WPA can be controlled by 

XT_XTLO EXT_XTLO_EN(from PAD) if this bit 
is set 

pe ТРАС Е | [2] RW DCDC WPA can be controlled by 

XT_X EXT_XTL1_EN1(from PAD) if this 
bit is set 


пара ТРАС Е | [1] DCDC WPA can be controlled by 

XT_X EXT_XTL2_EN(from PAD) if this bit 
is set 

DCDC_WPA_E RW DCDC WPA can be controlled by 

XT_XTL3_EN EXT_XTL3_EN(from PAD) if this bit 
is set 


Table 5-39 RESERVED _DCDC_XTL_EN4 Bit map 


0x00000190 RESERVED_DCDC_XTL_EN4(0xo0000000) | PESEVED-DODC XTL E 


сода ЕЕ Е И И =; 


Reserved 
| Туре 3. . | . 
Pest 24-470 ЕЗ ЕЕ Е Е Е Е Е 
sss 


Reserved 
Type 


Table 5-40 RESERVED DCDC XTL ЕМ4 Register 


Field Name Type | Set/CI | Reset Description 
ear Value 
reserved [31: 
a 


елен СТ СД [л [o — 


Table 5-41 LDO XTL ENO Bit map 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ае Cd 


Reserved 
Te і 


EE ES EDI ES ERE В Е ICI БЕ ЕЗЕЗЕН КИ 


LD 


Reserved 
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XTL | XTL | XTL хт! | хп | XTL | XTL 
3E ОЕ | 1Е | 2Е | ЗЕ 


М М 
Time ЕЛІ СС Fe ем | и | 


Table 5-42 LDO XTL ENO Register 


Field Name Type | Set/CI | Reset Description 
ear Value 
reserved [31: 
16] 


LDO DCXO EX | [15] NENNEN DCXO can be controlled by 

T ХПО EN EXT XTLO EN(from PAD) if this bit 
is set 

LDO DCXO EX | [14] RW NA LDO DCXO can be controlled by 

T XIL1 EN EXT_XTL1_EN(from PAD) if this bit 
is set 

LDO DCXO EX | [13] RW NA LDO DCXO can be controlled by 

T XIL2 EN EXT XTL2 EN(from PAD) if this bit 
is set 

LDO DCXO EX | [12] RW LDO DCXO can be controlled by 

T XTL3 EN EXT XTL3 EN(from PAD) if this bit 
is set 


ШЕШ се Ги И 
LDO VDD28 E | [3] LDO \0028 can be controlled by 
XT XTLO EN EXT XTLO EN(from PAD) if this bit 

is set 
LDO VDD28 E | [2] RW NA LDO VDD28 can be controlled by 
XT XTL1 EN EXT XTL1 EN(from PAD) if this bit 
is set 
LDO VDD28 E | [1] RW NA LDO VDD28 can be controlled by 
XT XTL2 EN EXT XTL2 EN(from PAD) if this bit 
is set 
LDO VDD28 E RW NA LDO VDD28 can be controlled by 
XT XTL3 EN EXT ХТІЗ EN(from PAD) if this bit 
is set 


Table 5-43 LDO XTL ЕМІ Bit map 


Годо | — шот Раоа | очни | 
с» Ги o p o] е [55 [аз [о [2 [т [ж о [тв [зт [15] 


Reserved 


Reserved 
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XTL | XTL | XTL хт! | хп | XTL | XTL 
3E ОЕ | 1Е | 2Е | ЗЕ 


М М 
Time ЕЛІ СС Fe ем | и | 


Table 5-44 LDO XTL ЕМІ Register 


Field Name Type | Set/CI | Reset Description 
ear Value 
reserved [31: 
16] 


LDO RF18A E | [15] БИЛИШИНИН RFA сап be controlled by 

XT XTLO EN EXT XTLO EN(from PAD) if this bit 
is set 

LDO RF18A E | [14] RW NA LDO RFA can be controlled by 

XT XTL1 EN EXT ХП1 EN(from PAD) if this bit 
is set 

LDO RF18A E | [13] RW NA LDO RFA can be controlled by 

XT XTL2 EN EXT XTL2 EN(from PAD) if this bit 
is set 

LDO RF18A E |[12] RW LDO RFA can be controlled by 

XT XTL3 EN EXT XTL3 EN(from PAD) if this bit 
is set 


ДЕСИ НЕЛИ ЕИ ERN 

LDO RF18B E | [3] LDO RFB can be controlled by 

XT XTLO EN EXT XTLO EN(from PAD) if this bit 
is set 

LDO RF18B E | [2] RW NA LDO RFB can be controlled by 

XT XIL1 EN EXT XTL1 EN(from PAD) if this bit 
is set 

LDO RF18B E | [1] RW NA LDO RFB can be controlled by 

XT XTL2 EN EXT XTL2 EN(from PAD) if this bit 
is set 

LDO ВЕТ8В E RW NA LDO RFB can be controlled by 

XT XTL3 EN EXT ХТІЗ EN(from PAD) if this bit 
is set 


Table 5-45 LDO XTL ЕМ2 Bit map 


ЕНИ — охпвеооюю | шола | 
с» 2122 е 25 [аз [аз [е [т | » о [тв [лт [15] 


Reserved 
Type 


rr 
LD LD LD LD LD LD LD LD 


Reserved 
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ОЕ | 1E 


М М М М М М 
те е | пи СТАС СЕС 


Table 5-46 LDO XTL ЕМ2 Register 


Field Name Type | Set/CI | Reset Description 
ear Value 
reserved [31: 
16] 


LDO SIMO EX | [15] es SIMO can be controlled by 

T_XTLO_EN EXT_XTLO_EN(from PAD) if this bit 
is set 

LDO_SIMO_EX | [14] RW NA LDO SIMO can be controlled by 

T XIL1 EN EXT XTL1 EN(from PAD) if this bit 
is set 

LDO SIMO EX | [13] RW NA LDO SIMO can be controlled by 

T XIL2 EN EXT. XTL2 EN(from PAD) if this bit 
is set 

LDO SIMO ЕХ |[12] RW NA LDO SIMO can be controlled by 

T ХПЗ EN EXT ХТІЗ EN(from PAD) if this bit 
is set 


freseved шаю |w је |  — í  — — 

LDO SIM1 EX | [3] RW NA LDO SIM1 can be controlled by 

T XTLO EN EXT XTLO EN(from PAD) if this bit 
is set 

LDO SIM1 EX | р] RW NA LDO SIM1 can be controlled by 

T XTL1 EN EXT XTL1 EN(from PAD) if this bit 
is set 

LDO SIM1 EX | [1] RW NA LDO SIM1 can be controlled by 

T XTL2 EN EXT XTL2 EN(from PAD) if this bit 
is set 

LDO SIM1 EX RW NA LDO SIM1 can be controlled by 

T XTL3 EN EXT ХТІЗ EN(from PAD) if this bit 
is set 


Table 5-47 LDO XTL ENS Bit map 


0х000001А0 Гро XTL ENS3(0x00000000) LDO XTL ЕМЗ 


| " |з1 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 
ои 


|" |15|14 | 1з | 2 | "| пој е Је | 7 [е | 5 4 | з|2 тој 
LD LD LD LD LD LD LD LD 


Reserved 
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E E E E 


те [aw [aw СТА СЕС 


Table 5-48 LDO XTL ЕМЗ Register 


Field Name Type | Set/CI | Reset Description 
ear Value 
reserved [31: 
16] 


LDO SIM2 EX | (15)  — SIM2 can be controlled by 

T XTLO EN EXT XTLO EN(from PAD) if this bit 
is set 

LDO SIM2 EX | [14] RW NA LDO SIM? can be controlled by 

T XIL1 EN EXT XTL1 EN(from PAD) if this bit 
is set 

LDO SIM2 EX | [13] RW NA LDO SIM2 can be controlled by 

T XIL2 EN EXT. XTL2 EN(from PAD) if this bit 
is set 

LDO SIM2 EX |[12] RW NA LDO SIM2 can be controlled by 

T XTL3 EN EXT ХТІЗ EN(from PAD) if this bit 
is set 


freseved шаю ја је | í  — -  — 

LDO MEM EX | [3] RW NA LDO MEM can be controlled by 

T XTLO EN EXT XTLO EN(from PAD) if this bit 
is set 

LDO MEM EX | [2] RW NA LDO MEM can be controlled by 

T XTL1 EN EXT XTL1 EN(from PAD) if this bit 
is set 

LDO MEM EX | [1] RW NA LDO MEM can be controlled by 

T XTL2 EN EXT XTL2 EN(from PAD) if this bit 
is set 

LDO MEM EX RW NA LDO MEM can be controlled by 

T XTL3 EN EXT ХТІЗ EN(from PAD) if this bit 
is set 


Table 5-49 LDO XTL, EN4 Bit map 


0х000001А4 100 XTL EN4(0x00000000) LDO XTL EN4 


| " |з1 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 
ои 


Reserved 
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XTL | XTL | XTL TLO | TL1 | TL2 | TL3 
3E E E E E 


N N 
Time ЕЛІ СС EICIEIE 


Table 5-50 LDO XTL ЕМ4 Register 


Field Name Type | Set/CI | Reset Description 
ear Value 
reserved [31: 
16] 


LDO CAMMOT | [15] MEN CAMMOT can be controlled by 

. EXT. XTLO EN EXT XTLO EN(from PAD) if this bit 
is set 

LDO CAMMOT | [14] RW NA LDO CAMMOT can be controlled by 

EXT XTL1 EN EXT ХП1 EN(from PAD) if this bit 
is set 

LDO САММОТ | [13] RW NA LDO CAMMOT can be controlled by 

EXT XTL2 EN EXT XTL2 EN(from PAD) if this bit 
is set 

LDO CAMMOT | [12] RW LDO CAMMOT can be controlled by 

EXT. XTL3 EN EXT XTL3 EN(from PAD) if this bit 
is set 


ШЕШ а а NR 

LDO CAMIO E | [3] LDO CAMIO can be controlled by 

XT ХПО EN EXT XTLO EN(from PAD) if this bit 
is set 

LDO CAMIO E | [2] RW NA LDO CAMIO can be controlled by 

XT XIL1 EN EXT XTL1 EN(from PAD) if this bit 
is set 

LDO CAMIO E | [1] RW NA LDO CAMIO can be controlled by 

XT XTL2 EN EXT XTL2 EN(from PAD) if this bit 
is set 

LDO CAMIO E RW NA LDO CAMIO can be controlled by 

XT XTL3 EN EXT ХТІЗ EN(from PAD) if this bit 
is set 


Table 5-51 LDO ХТЕ EN5 Bit map 


ЕИ — шолп вена) | шохтЕв | 
с» [o o [s o] [5s [55 [2 [о [2 [ | » о [в [лт [ле] 


Reserved 


Reserved 
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XTL | XTL | XTL хт! | хп | XTL | XTL 
3E ОЕ | 1Е | 2Е | ЗЕ 


М М 
Time ЕЛІ СС Fe ем | и | 


Table 5-52 LDO XTL ЕМ5 Register 


Field Name Type | Set/CI | Reset Description 
ear Value 
reserved [31: 
16] 


LDO CAMA EX | [15] NENNEN CAMA can be controlled by 

T XTLO EN EXT XTLO EN(from PAD) if this bit 
is set 

LDO CAMA EX | [14] RW NA LDO CAMA can be controlled by 

T XIL1 EN EXT ХП1 EN(from PAD) if this bit 
is set 

LDO CAMA EX | [13] RW NA LDO CAMA can be controlled by 

T XIL2 EN EXT XTL2 EN(from PAD) if this bit 
is set 

LDO CAMA EX | [12] RW LDO CAMA can be controlled by 

T XTL3 EN EXT ХТІЗ EN(from PAD) if this bit 
is set 


ДЕСИ НЕЛИ ЕИ ERN 

LDO CAMD E [3] LDO CAMD can be controlled by 

XT XTLO EN EXT XTLO EN(from PAD) if this bit 
is set 

LDO САМО Е | [2] RW NA LDO CAND can be controlled by 

XT XIL1 EN EXT XTL1 EN(from PAD) if this bit 
is set 

LDO САМО E | [1] RW NA LDO САМО can be controlled by 

XT XTL2 EN EXT XTL2 EN(from PAD) if this bit 
is set 

LDO CAMD E RW NA LDO CAMD can be controlled by 

XT XTL3 EN EXT ХТІЗ EN(from PAD) if this bit 
is set 


Table 5-53 LDO XTL EN6 Bit map 


[ож | — охпеео | шола | 
с Ги o [s o е [55 [2 [а [2 [ | » [9 [ [15] 


Reserved 


Reserved 
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Table 5-54 LDO XTL ЕМ6 Register 


Field Name Type | Set/CI | Reset Description 
ear Value 
reserved [31: 
16] 


LDO SDIO EX | [15] RW [ Itm SDIO can be controlled by 

T ХПО EN EXT XTLO EN(from PAD) if this bit 
is set 

LDO SDIO EX | [14] RW NA LDO SDIO can be controlled by 

T XIL1 EN EXT XTL1 EN(from PAD) if this bit 
is set 

LDO SDIO EX | [13] RW NA LDO SDIO can be controlled by 

T XIL2 EN EXT XTL2 EN(from PAD) if this bit 
is set 

LDO SDIO EX | [12] RW NA LDO SDIO can be controlled by 

T ХПЗ EN EXT ХТІЗ EN(from PAD) if this bit 
is set 


mae [а l | — — — ——] 

LDO SDCORE | [3] RW NA LDO SDCORE can be controlled by 

EXT XTLO EN EXT XTLO EN(from PAD) if this bit 
is set 

LDO SDCORE | [2] RW NA LDO SDCORE can be controlled by 

EXT ХТ ЕМ EXT XTL1 EN(from PAD) if this bit 
is set 

LDO SDCORE | [1] RW NA LDO SDCORE can be controlled by 

EXT XTL2 EN EXT XTL2 EN(from PAD) if this bit 
is set 

LDO SDCORE RW NA LDO SDCORE can be controlled by 

_ЕХТ ХТІЗ EN EXT ХТІЗ EN(from PAD) if this bit 
is set 


Table 5-55 LDO XTL EN7 Bit map 


Г оо | спо жп. ваша) | шолпы | 
са [n [2 o [7 [25 s [5 [2 [2] [5 Dé Lo [Dv D] 


Reserved 
Type 1 n 


WES E ECL КО ERES ERI CR EAT ЕЕ ЕЗ ЕЛЕН ЕН 


Reserved 
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Table 5-56 LDO XTL EN7 Register 


Field Name Type | Set/CI | Reset Description 
ear | Value 
reserved [31: 
16] 


LDO EMMCOO | [15] MEN EMMCCORE can be 

RE EXT XTLO controlled by EXT XTLO EN(from 
EN PAD) if this bit is set 

LDO EMMCOO | [14] LDO EMMCCORE can be 

RE EXT XTL1 controlled by EXT XTL1 EN(from 
EN PAD) if this bit is set 

LDO EMMCOO | [13] LDO EMMCCORE can be 

RE EXT XTL2 controlled by EXT XTL2 EN(from 
EN PAD) if this bit is set 

LDO ЕММССО | [12] RW LDO EMMCCORE can be 

RE EXT XTL3 controlled by EXT XTL3 EN(from 
EN PAD) if this bit is set 


РИ ТИ CN С 

LDO USB33 E | [3] LDO USB33 can be controlled by 

XT XTLO EN EXT XTLO EN(from PAD) if this bit 
is set 

LDO иввзз E | [2] RW NA LDO USB33 can be controlled by 

XT XIL1 EN EXT XTL1 EN(from PAD) if this bit 
is set 

LDO USB33 E | [1] RW NA LDO USB33 can be controlled by 

XT XTL2 EN EXT XTL2 EN(from PAD) if this bit 
is set 

LDO USB33 E RW NA LDO USB33 can be controlled by 

XT XTL3. EN EXT ХТІЗ EN(from PAD) if this bit 
is set 


Table 5-57 100 ХТЕ ЕМ8 Bit map 


0x000001B4 LDO XTL ЕМ8(0х00000000) LDO XTL EN8 


| Bit_| 31 | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 | 


Reserved 


LD LD LD LD есеј LD LD d "d 
О О О О О О 
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Table 5-58 LDO_XTL_EN8 Register 


Field Name Type | Set/CI | Reset Description 
ear Value 
reserved [31: 
16] 


LDO KPLED E | [15] ЕЕ KPLED can be controlled by 

XT XTLO EN EXT ХТО Ем( от PAD) if this | bit 
is set 

LDO KPLED E | [14] RW NA LDO KPLED can be controlled by 

XT XTL1 EN EXT XTL1 Ем от PAD) if this bit 
is set 

LDO KPLED E | [13] RW NA LDO KPLED can be controlled by 

XT XTL2 EN EXT XTL2 EN(from PAD) if this bit 
is set 

LDO KPLED E | [12] LDO KPLED can be controlled by 

XT XTL3 EN EXT XTL3 EN(from PAD) if this bit 
is set 


ЕТ LN unai 

LDO VIBR EX | [3] LDO VIBR can be controlled by 

T XTLO EN EXT XTLO EN(from PAD) if this bit 
is set 

LDO VIBR EX | [2] RW NA LDO VIBR can be controlled by 

T XTL1 EN EXT XTL1 EN(from PAD) if this bit 
is set 

LDO VIBR EX | [1] RW NA LDO VIBR can be controlled by 

T XTL2 EN EXT XTL2 EN(from PAD) if this bit 
is set 

LDO VIBR EX RW NA LDO VIBR can be controlled by 

T ХТІЗ EN EXT ХТЗ EN(from PAD) if this bit 
is set 


Table 5-59 LDO XTL EN9 Bit map 


с» [o o [s o] е [55 [2 T [2 [ | » о [тв [зт [15] 


Reserved 


w) NNNM 
LTXNRERERERERERERERERERERERERERERES 
ШІНЕНЕЛЕЛЕЛЕШЕЛЕЛЕНЕДЕЛЕЛЕНЕНЕЛЕНЕН 
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Reserved 


N N N N N N N N 
| еве | о | о | о | о | о Го [оо То Торо [оо [о [оо 
Table 5-60 LDO XTL ЕМ9 Register 


Field Name Type | Set/CI | Reset Description 
ear Value 
reserved [31: 
16] 


LDO CON EXT | [15] ПЕЕ CON can be controlled by 

ХТО EN EXT XTLO EN(from PAD) if this bit 
is set 

LDO CON EXT | [14] RW NA LDO CON can be controlled by 

 XTL1 EN EXT XTL1 EN(from PAD) if this bit 
is set 

LDO CON EXT | [13] RW NA LDO CON can be controlled by 

-ХТІ2 EN EXT XTL2 EN(from PAD) if this bit 
is set 

а. Сен. ЕХТ | [12] LDO CON can be controlled by 
EXT XTL3 EN(from PAD) if this bit 
is set 


ТИЕ ПШ nam Е 
LDO AVDD18 | [3] LDO AVDD18 can be controlled by 
EXT XTLO EN EXT XTLO EN(from PAD) if this bit 

is set 
LDO AVDD18 | [2] RW NA LDO AVDD18 can be controlled by 
EXT XTL1 EN EXT XTL1 EN(from PAD) if this bit 
is set 
LDO AVDD18 | [1] RW NA LDO AVDD18 can be controlled by 
EXT XTL2 EN EXT XTL2 EN(from PAD) if this bit 
is set 
LDO_AVDD18_ RW NA LDO AVDD18 can be controlled by 
EXT XTL3 ЕМ EXT ХТІЗ EN(from PAD) if this bit 
is set 


Table 5-61 LDO ХТ. EN10 Bit map 


с Ги o [= D е [55 | и [а [2 [7 | » о Ге [15] 


Reserved 
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Reserved 


N N N N N N N N 
те е [aw СТА СЕС 


Table 5-62 LDO XTL EN10 Register 


Field Name Type | Set/CI | Reset Description 
ear Value 
reserved [31: 
16] 


LDO CP EXT | [15] NEN CP can be controlled by 

XTLO EN EXT. XTLO EN(from PAD) if this bit 
is set 

LDO CP EXT | [14] RW NA LDO CON can be controlled by 

XTL1 EN EXT XTL1 EN(from PAD) if this bit 
is set 

LDO CP EXT | [13] RW NA LDO CP can be controlled by 

XTL2 EN EXT XTL2 EN(from PAD) if this bit 
is set 


LDO CP EXT | [12] RW NA LDO CP can be controlled by 
XTL3 EN EXT ХТІЗ EN(from PAD) if this bit 
is set 


cr ЕТ ЕЕЕ И И TTTTETTTTTTUE 

LDO WIFIPA E | [3] LDO WIFIPA can be controlled by 

XT XTLO ЕМ. EXT XTLO EN(from PAD) if this bit 
is set 

LDO WIFIPA E | [2] LDO WIFIPA can be controlled by 

XT XTL1 EN EXT XTL1 EN(from PAD) if this bit 
is set 

LDO WIFIPA E | [1] RW NA LDO WIFIPA can be controlled by 

XT XTL2 EN EXT XTL2 EN(from PAD) if this bit 
is set 

LDO WIFIPA E RW NA LDO WIFIPA can be controlled by 

XT XTL3 EN EXT ХТІЗ Ем от PAD) if this bit 
is set 


5.17.4 Application note 
5.17.4.1 DCDCCORE 
In sleep mode , the output voltage of DCDCCORE could : 


1.keep previous status(default) ; 
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2.drop and rise directly by setting ЗІР DCDCCORE DROP ЕМ-1, 
DCDC CORE SLP STEP EN - 1 and 
DCDC CORE SLP STEP DELAY - XX and 
DCDC CORE SLP STEP NUM - XX and 


DCDC CORE SLP STEP VOL = XX ; 


Table 5-637 SLP DCDC PD CTRL 


Field Name Type | Set/CI | Reset Description 
ear | Value 
reserved [31: 
= 


meme eae qu ро 


SLP DCDCCO т — CORE power drop enable in 
RE DROP EN deep sleep mode 
SLP DCDCWP | [2] DCDC WPA power down enable in 
A PD EN deep sleep mode 
[eed [m [m [а [9 |] — — — — — — 
е је јо а је ] —— — — — —— 


Table 5-88 DCDCCORE 


Field Name Type | Set/CI | Reset Description 
ear Value 
reserved [31: 
16] 
reserved [15: 
y: 


DCDC CORE | [13: RW NA delay between two steps 
SLP STEP DE | 12] 4% 
LAY 00:1*32k clock 

01:2*32k clock 

10:3*32К clock 

11:4*32k clock 


DCDC CORE | [11:8] | RW NA step number 
SLP STEP NU 
M 


DCDC CORE  |[7:3] RW NA voltage per step 

SLP STEP VO 00000:0mv 

L қ 
00001:1*3.125mv 
00010:2*3.125mv 
11111:31*3.125mv 


кезе је [no [а o T ——— ———— ——— 
ее [m [so [л fo | — — ———— — 


DCDC CORE RW NA DCDCCORE step tune enable in 
SLP STEP EN deep sleep 
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0: disable 
1: enable 


Table 5-8964 Other power 


eFirst , configure the main switch that affect all powers in sleep mode. 


LDO XTL EN [ 3] RW 0x0 LDO and DCDC can be controlled by 
PINS(EXT_XTLO_EN , EXT_XTL1_EN 
EXT XTL2 EN , EXT. _XTL3_EN) if this bit is 
set 


SLP LDO PD __ RW 0x0 ALL LDO and DCDC power down enable in 
EN deep sleep mode 


e Second , configure registers corresponded with relative power. 


For example : 


SLP LDOEMM | [14] RW 0x0 LDO EMMCCORE power down enable in 
CCORE PD E deep sleep mode 

N 

SLP LDOEMM | [14] RW 0х0 LDO EMMCCORE low power mode enable т 
CCORE LP EN deep sleep mode 

LDO ЕММССО | [15] RW 0х0 LDO ЕММССОНЕ can be controlled by 

RE EXT XTLO EXT XTLO EN(from PAD) if this bit is set 

EN 


LDO ЕММССО | [14] RW 0х0 LDO ЕММССОНЕ can be controlled by 
RE EXT XTL1 EXT XTL1 EN(from PAD) if this bit is set 
EN 

LDO ЕММССО | [13] RW LDO EMMCCORE can be controlled by 
ВЕ. EXT XTL2 _ EXT XTL2 EN(from PAD) if this bit is set 
LDO ЕММССО | [12] RW LDO EMMCCORE can be controlled by 
НЕ. EXT_XTL3_ EXT_XTL3_EN(from PAD) if this bit is set 


The above registers is for LDO_EMMCCORE , SW can set these registers to take 
LDO EMMCCORE into power down or low power mode , and to wake 

LDO EMMCCORE up from which PINs(EXT XTLO ЕМ, EXT XTL1 ЕМ, 

EXT XTL2 ЕМ, EXT ХТІЗ ЕМ), 
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6 Audio codec 


6.1 INTRODUCTION 


6.1.1 Features 


е +1.85V (from DCDC) power supply for the digital part, from VBAT power supply for the 
analog part. 

Two separate channels for TX and RX path, with separate power down modes 
Three differential microphone inputs 

Four audio output drivers 

= stereo 320 single-ended headphone drivers 

Ш 320 differential receiver drivers 

ш Class-AB mode апа Class-D mode optional Power Amplifier (PA) 

@ Reduction of audible glitches systems 

B Pop reduction system 

в Soft mute mode 

Output short circuit protection 

Battery over voltage protection circuit with auto recovery 

Over temperature detection circuit 

Reduce EMI radiation mode in Class-D mode PA 

Integrated ear jack detection 


6.1.2 Applications 


Portable Navigation Devices (PND) 

Portable Media Players (PMP) (MP3) 

Communication (Mobile Handsets) 

Portable Computing 

Home theater systems (DVD player & recorders, Set-top boxes) 
Automotive audio systems 


6.1.3 Performances 


е Stereo Audio RX path (separate two ADC) 
ш  Signal-to-Noise Ratio (SNR): 90dB A-Weighted 
W Total Harmonic Distortion (THD): -85dB 
ш Power Supply Rejection Ratio (PSRR): 70dB@1kHz 
е Stereo Audio TX path (separate two DAC) 
= SNR: 96dB A-Weighted 
= THD: 70dB 
Ш РНН: 60dB@1kHz 
€ Audio input Programmable Gain Amplifier (PGA) typical performance 
= Two independently MUX for three channels differential microphone inputs 
= 8steps input PGA, gain range from OdB to +36dB (3-bit programmable 
gain,0/3/6/12/18/24/30/36dB) 
€ Audio output drivers' typical performance 
=  Headphone/Earphone driver 
Gain range: -18dB to +0dB with Зав steps (4-bit programmable gain) 
Output power: 25mW@+#1.8V on 32Ohm load 
SNR: 96dB 
THD+N: 0.03% 
PSRR: 60dB 
Cross talk: 75dB 
Turn on/off pop noise: 1mV/1mV 
eceiver/Earpiece driver 


"ВИНИЦА. 
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Gain range: -18dB to +6dB with 3dB steps (4-bit programmable gain) 
Output power: 5|0mW@+#1.8V on 32Ohm load 
SNR: 100dB 
THD+N: 0.03% 
PSRR: 60dB 
A driver 
Class-D mode gain level is 0/1.5/3dB, Class-AB mode gain level is -3/0/1.16dB 
(3-bit programmable gain) 
ш Output power: 800mW (24.2V on 80 load іп Class-D mode, 600mW 24.2V оп 
80 load in Class-AB mode 
= SNR: 90dB 
в THD:0.5% 
m PSRR: 80dB 
€ Current consumption 
ш Headset Call Mode Current: 7mA 
B Headphone МРЗ Mode Current: 5mA 
е ESD/EOS 
ш Headset Microphone 15kV ESD (with 1kohm resistor series in input path) 
ш Headset Microphone DC 9V (with 1kohm resistor series in input path) 
ш  Headphone/Earphone 22V surge (with 6.8ohm resistor series in output path) 
e Main clock: 26MHz 


=... =... 


6.1.4 Overview 


The device is a flexible, low-power, low-voltage, high quality stereo audio codec, which 
containing a stereo Analog to Digital Converter (ADC), a stereo Digital to Analog Converter 
(DAC) and additional analog circuitry: 


€  Anextensive power-management unit to generate supply voltages required by the device, 
which contain with an internal programmable LDO to generate all required internal 
reference voltages, two separate programmable MICBIAS 

е The RX path covers operations от 8-КН2 to 48-kHz mono recording, and contains 
programmable input channel configurations covering differential setups, as well as 
floating or mixing input signals. It also includes a digitally controlled stereo microphone 
preamplifier 

€ The device can cover operations from 8-kHz mono voice playback to audio stereo 48-kHz 
DAC playback 

е The playback path offers signal-processing blocks for filtering and effects, and supports 
flexible mixing of DAC and analog input signals as well as programmable volume 
controls. 

€ The playback path has four output drivers to support 320 stereo single-ended 
headphone, 320 differential receivers, and 8Q differential speaker. These four output 
drivers can be programmable independently. 

е The PA is Class-AB mode and Class-D mode optional. 

е Extensive Register based control of power, input/output channel configuration, gains, 
effects, pin-multiplexing, and clocks is included, allowing the device to be precisely 
targeted to its application. 

€ Programmable sampling frequency Fs for ADC: 8/12/16/20/24/28/32/36/40/44/48/52 kHz 

е Programmable sampling frequency Fs for DAC: 
8/9.6/11.025/12/16/22.05/24/32/44.1/48/96 kHz 
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6.2FUNCTION DESCRIPTION 


6.2.1 Block Diagram 


. + , 
=) ES —E ue) * 


He 1? 


titt 
* 


Figure 6.2-1 Block Diagram 


6.2.2 Memory map 
Base address: BASE ADDRESS AUDCFG: 32'hXXXXX700 


[oer [Name — ее —  —] 
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0x0040 ANA DCL1 ANA DCL1 


ow [maoa [Aap пл 


6.2.3 Register Descriptions 


6.2.3.1 АМА PMUO 


[exo | аикидо | мари | 
с» Ги [o [s o [5s [5 [и To To [т [ж [лә [е [лт [15] 
Teme 


Reserved 


RG_AUD_ 
VBG_TEM 
P_TUNE 


NE L 
I” [m m | ти | пи po m Em | ти [| m са E С 


ANA PMUO 


Field Name Type | Set/CI | Reset Description 
ear Value 


reserved 131: 
16] 
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RG AUD VB E 
N 


RG AUD VB N 
LEAK PD 


RG AUD VB H 
DMC SP PD 


RG AUD BG E 
N 


RG AUD BIAS 
. ЕМ 


RG AUD MICB 
IAS EN 


RG AUD HMIC 
BIAS EN 


RG AUD HMIC 
SLEEP EN 


Ва AUD МС. 
SLEEP ЕМ 


RG AUD ува. 
SEL 


RG AUD ува 
TEMP BIASTU 
NE 


RG AUD ува _ 
TEMP TUNE 


4” 
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Audio LDO VB enable signal 

0 = disable 

1 = enable 

Audio LDO VB prevent reverse flow 
back power down signal 

0 = power up 

1 = power down 

Audio LDO VB SLEEP MODE PD 
signal 

0 - EN 

12 РО 


Audio BG EN 
0 = disable 
1 = enable 


Audio BIAS EN 

0 = disable 

1 = enable 

Audio Microphone bias enable 
signal 

0 = disable 

1 = enable 

Audio Headset Micbias enable 
signal 

0 = disable 

1 = enable 

Audio HeadMic SLEEP MODE EN 
signal 

0 = disable 

1 = enable 

Audio MIC SLEEP MODE EN 
signal 

0 = disable 

1 = enable 


Audio BG Voltage 

0 :BG=1.55V 

1: BG=1.5V 

Audio BG Bias option 
0 = normal 

1 = debug mode 
Audio BG tune TC option 
00: normal 

01: TC reduce 

10: TC reduce more 
11: TC enhance 


RG AUD MICB | [2] RW NA 0х1 Audio MICBIAS power down signal 
IAS PLGB (do not control discharge circuit) 
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0 = power up 
1 = power down 


RG AUD HMIC Audio Headmic VREF 
BIAS VREF SE 0 = main-BG 


L 
12 AUD BG 


RG HMIC CO НМІС COMP MODE EN: 
МР MODE1 Е 0 = disable 


N 
1 = headmicbias filter RC integrated 
in chip 


6.2.5.2 ANA PMU1 


ICHEREIEIEIEZEIEIJEIEIEIEREIEIETEZE] 
em a 


Reserved 
еј ле 
Peset | о | о | о | о | о | о | о | о | о | о | ИЕН | о | о | о] 
| ви |15|1а | 13 | 12 | чи | то |е | в |7 | 6 | 5 | 4 | з | 2 | 1 [0] 


RG AUD HMIC B RG AUD MICBIA 
lAS V 


RG AUD VB CAL RG AUD VB V 


ANA РМ/1 


Field Name Type | Set/CI | Reset Description 
ear Value 
== ји | | 
16] 


АА | AUD VB C T RW 0x10 Audio LDO VB output voltage 
calibration signal 
00000 = -13.3% 00001 = 
-12.5% 00010 = -11.7% 
00011 = -10.8% 
00100 = -10% 00101 = 
-9.2% 00110 = -8.4% 
00111 = -7.5% 
01000 = -6.7% 01001 = 
-5.8% 01010 = -5% 
01011 = -4.2% 
01100 = -3.3% 01101 = 
-2.5% 01110 = -1.67% 
01111 = -0.83% 
10000 = 0 10001 = 
0.83% 10010 = 1.67% 
10011 = 2.5% 
10100 = 3.3% 10101 = 
4.2% 10110 = 5% 
10111 = 5.8% 
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11000 = 6.7% 11001 = 
7.5% 11010 = 8.4% 
11011 = 9.2% 


11100 = 10% 11101 = 
10.8% 11110 = 11.7% 
11111 = 12.5% 


RG AUD VB V | [10: 6] 0x10 Audio ADC/DAC/DRV VCM & LDO 
VB output voltage control bit (VB 
should be set larger than 3.0V) 
00000 -00011 = forbidden 
00100 = 3.0V 00101 = 
3.025V 00110 = 3.05V 
00111 2 3.075V 
01000 = 3.1V 01001 = 
3.125V 01010 = 3.15V 
01011 2 3.175V 
01100 = 3.2V 01101 = 
3.225V 01110 = 3.25V 
01111 2 3.275V 
10000 = 3.3V 10001 = 
3.325V 10010 = 3.35V 
10011 = 3.375V 
10100 = 3.4V 10101 = 
3.425V 10110 2 3.45V 
10111 2 3.475V 
11000 = 3.5V 11001 = 
3.525V 11010 = 3.55V 
11011 2 3.575V 
11100 = 3.6V 11101 - 
11111 = forbidden 


RG AUD HMIC | [5: 3] Audio headmicbias output voltage 
_BIAS V control bit 
000 = 2.2V 001 = 2.4V 
010 = 2.5V 011 =2.6V 
100 =2.7V 101 = 2.8V 
110 = 2.9V 111 = 3.0V 
RG AUD MICB | [2: 0] 0х2 Audio MICBIAS output voltage 
IAS V select signal 
000 = 2.2V 001 = 2.4V 
010 = 2.5V 011 = 2.6V 
100 =2.7V 101 = 2.8V 
110 = 2.9V 111 = 3.0V 


6.2.3.3 ANA PMU2 
0x00000008 ANA PMU2(0x00001206) 


|. ANA PMUAQxO1200) |  ANAPMUD | 
ЕР A E И ЕЕ ЕЕ Еа 


Reserved 


| те ООС ООО 
EZ | ВВ О Е И И И ИЕ И И ИЕ И ЕИ И 
|" | 15 | 1а [аз | 12 | 1 | по| о Је | 7 | о | [а |з|2 | 1 | 0] 
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RG AUD R 
RG AUD RG AUD HP IBC RG AUD RG AUD ADPGA IBIAS RG AUD G_AUD_ di 


DRV PM. 
Мате HP В UR3 PA AB | SEL DA IG M 


SEL 


и ње | мој O Геј И 
| везе | о | о ooo ШИ | | с| | :| : 


АМА PMU2 


Field Name Type | Set/CI | Reset Description 
ear Value 
reserved [31: ИРЕ 
16] 
p? | AUD HP. | | [15: AUD LL MN BIAS current: 
14] 00X1 11:Х2 


RG AUD HP | А AUD HP-PGA 3rd stage BIAS 
BCUR3 current: 


000: 5uA 001:7.5uA 
010:104А 011: 12.5uA 


100: 15uA 101: 17.5uA 
110:204А 111: 22.5uA 
Ва AUD PA A : Audio PA class-AB mode Quiescent 
BI current decreasing level 
00=3.5тА, 01=2.5тА, 10=1.9тА, 
1121.6mA 
RG AUD ADP қ Audio ADC & РСА ibias current 
GA IBIAS SEL control bit 
«3:2» control the ibias of the PGA 


00 = 100A 01 = 7.5uA 
10 2 5uA 11 = 5uA 


«1:0» control the аз of the 
modulator 


00 2 5uA 01 = 3.750А 
10 = 2.5иА 11 = 2.5ЏА 
Audio ПАСЕ & DACR output gain 
control bit 
00 = 0dB 01 = -0.75аВ 
1x=-1.5dB 

RG_AUD_DRV_ : HP&RCV DRV SEL 

PM SEL 00: input gm/2, miller cap cut 
01: input gm/2, miller cap normal 
10: input gm normal, miller cap cut 


11: input gm normal, miller cap 
normal 


6.2.3.4 ANA РМЏЗ 


0x0000000C ANA PMUS3(0x0000E871) 


| ANAPMUS | 
| Bit_| 31 | зо | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 
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RG AUD PA OTP RG AUD PA OVP 
T V 


АМА_РМИЗ 


Field Name Type | Set/CI | Reset Description 
ear | Value 
оза ГИ ЗИ И оо 
16] 


RG AUD PA O Audio PA over temperature 
TP PD protection circuit power down signal 


0 = power up 


1 = power down 


RG AUD PA O ^ Audio PA over temperature 
TP T protection circuit temperature select 


000: 4C -> -14C 
001: 25C -> 8C 
010: 47C -> 31C 
011: 68C -> 52C 
100: 89C -> 74C 
101: 110C -> 95C 
110: 130C -> 115C 
111: 150C -> 135C 
Ва AUD PA O Audio VBAT PA over voltage 
VP PD protection circuit power down signal 
0 = power up 
1 = power down 
RG AUD PA O Audio VBAT PA over voltage 
VP THD protection circuit threshold select 
0 + 0.ЗМ 
1 = 0.6М 
Ва AUD PA О 5 Audio VBAT PA over voltage 
VP V protection circuit voltage select 
RG AUD PA OVP THD - 0/1 
000 = 5.8 -> 5.5/5.2 
001 = 6.0 -> 5.7/5.4 
010 - 6.2 -> 5.9/5.6 
011 2 6.4 -> 6.1/5.8 


Spreadtrum Communications, Inc., Confidential and Proprietary 


118 of 573 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM 5С2720 Device Specification 


100 - 6.6 -> 6.3/6.0 

101 - 6.8 -> 6.5/6.2 

110 2 7.0 -> 6.7/6.4 

111 = 7.2 -> 6.9/6.6 
RG AUD PA O Audio PA over current protection 
CP PD circuit power down signal 

0 = power up,1 = power down 
RG AUD PA O Audio PA class-AB mode over 


CP S current protection circuit current 
select 


0=800тА 1-1000тА 


Ва AUD DRV _ Audio PA over current protection 
OCP PD circuit power down signal 


0 = power up,1 = power down 
Ва AUD DRV _ Я Audio Driver over current protection 
OCP MODE current select 


HP mode: 00--108mA 
01--150mA 10--156mA 
11--195mA 


RCV mode: 00--209mA 
01—300mA 10—310mA 
11-- 400mA 


RG AUD PA V 4 Audio РА VCOM voltage control bit 


CM V 00 = 0.55xVDD 01 =0.5xVDD 
10=0.45xVDD 11 = 0.4xVDD 


6.2.3.5 ANA РМЏА 
0x00000010 ANA РМ04(0х00004800) ANA РМЏА 


| Bit_| 31 | зо | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 
Tye ССС 


ih 
uD 
вс дир | RF@ AUD. | ве AUD = EMI RG_AUD_PA_SS_ 
erv PA_DEGS 
PA_KSEL i ü . SS | T 


ЫЛ s | v г == 
| Reset __ СЕ] дете ва EN EN EN E ER En 


ANA РМЏА 
Field Name Type | Set/CI | Reset Description 
ear Value 
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reserved [31: RO NA 0 Reserved 
15] 


не | АЦО РА К Ua Audio PA class-D mode PWM Gain 
select 
00 = 1 01=1.5 
10 = 1.67 11=2 


RG_AUD_PA_D Audio PA class-D mode PWM logic 
EGSEL delay time select 


00 = 7ns 01 = 14ns 

10 =24ns 11 = 2915 
RG AUD PA E Audio PA class-D output edge slew 
MIL rate control 


000 = 2ns 001 = 4ns 
010 = 6ns 011 = 8ns 


100 = 10ns 101212ns 

110 2 14ns 111 2 16ns 
RG AUD PA S Audio PA class-D mode spread 
S EN spectrum enable signal 

0 = disable 1 = enable 


RG AUD PA S Audio PA class-D mode spread 


S RST Spectrum reset enable signal 

0 = disable 1 = enable 
RG AUD PA S ~ Audio PA class-D mode spread 
SF spectrum dither level select signal 


when РА ОТВ! F«1:0» = 
00/01/10/11 


00 = 3.2%/1.6%/0.8%/0.4% 

O01 = 9%/4.7%/2.3%/1.2% 

10 = 22%/11%/5.5%/2.7% 

11 = 47%/ 23% 12%/ 6% 
RG AUD PA S Audio PA class-D mode spread 


S 32K EN spectrum 32k dither clock select 
signal 


0 = disable 1 = enable 
RG AUD PA S 4 Audio РА class-D mode spread 
ST 


spectrum dither clock divider select 
signal 


000 - 1 001 - 1/2 
010 - 1/4 011 = 1/8 


100 = 1/16 101 = 1/32 
110 = 1/64 111 = 1/128 


6.2.36 АМА PMUS5 
0x00000014 ANA PMUS(0x00000400) 


| „ ANAPMUSQXOMODAM) |  ANAPMUS | 
| " | 31 | зо | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16] 


Reserved 
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RG AUD PA DTR 


Ва AUD РА DTRI FF 
| FC З АЦО РА | 


Туре D CEE 


ANA_PMU5 


Field Name Type | Set/Cl | Reset Description 
ear Value 
reserved [31: Reserved 
15] 


RG | AUD PA D Audio Speaker PA class-D mode 
enable signal 
0 = disable (CLASS-AB mode) 
1 = enable(CLASS-D mode) 


RG AUD PA D Audio Speaker PA class-D mode 
FLCK EN switching frequency locking enable 
signal 


0 = disable 1 = enable 
RG AUD PA D Audio Speaker PA class-D mode 


FLCK RSL switching frequency locking 
resolution select 


0-1Х 1-2Х 


RG AUD PA D | Audio Speaker РА class-D mode 
TRI FC switching frequency select 


000 = 330kHz 001 = 490kHz 
010 = 650KHz 011 = 810KHz 


100 = 970kHz 101 = 1.12MHz 
110 = 1.27MHz 111 = 1.42MHz 


RG AUD PA D : Audio PA class-D mode Switching 
TRI FF frequency hopping level 
000000=0Hz 
000001 =1*2.5KHz 
000010=2*2.5KHz 
00001 1 =3*2.5KHz 


000100=4*2.5KHz 
000101 =5*2.5KHz 
000110=6*2.5KHz 
000111=7*2.5KHz 


001000=8*2.5KHz 
001001 =9*2.5KHz 
001010=10*2.5KHz 
001011=11*2.5KHz 


001100=12*2.5KHz 
001101=13*2.5KHz 


Spreadtrum Communications, Inc., Confidential and Proprietary 121 of 573 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EA SPREADTRUM SC2720 Device Specification 


001110=14*2.5KHz 
001111=15*2.5KHz 


010000=16*2.5KHz 
010001 =17*2.5KHz 
010010=18*2.5KHz 
010011=19*2.5KHz 


010100=20*2.5KHz 
010101=21*2.5KHz 
010110=22*2.5KHz 
010111223*2.5KHz 


011000=24*2.5KHz 
011001=25*2.5KHz 
011010=26*2.5KHz 
011011=27*2.5KHz 


011100=28*2.5KHz 
011101=29*2.5KHz 
011110=30*2.5KHz 
011111=31*2.5KHz 


100000=32*2.5KHz 
100001 =33*2.5KHz 
100010=34*2.5KHz 
100011=35*2.5KHz 


100100=36*2.5KHz 
100101237*2.5KHz 
100110=38*2.5KHz 
100111239*2.5KHz 


101000=40*2.5KHz 
101001=41*2.5KHz 
101010=42*2.5KHz 
101011243*2.5KHz 


101100=44*2.5KHz 
101101=45*2.5KHz 
101110=46*2.5KHz 
101111247*2.5KHz 


110000=48*2.5KHz 
110001=49*2.5KHz 
110010=50*2.5KHz 
110011=51*2.5KHz 


110100=52*2.5KHz 
110101=53*2.5KHz 
110110=54*2.5KHz 
110111=55*2.5KHz 
111000=56*2.5KHz 
111001=57*2.5KHz 
111010=58*2.5KHz 
111011=59*2.5KHz 


111100=60*2.5KHz 
111101=61*2.5KHz 
111110=62*2.5KHz 
111111=63*2.5KHz 


RG AUD PA S | [2] RW NA Audio PA Driver stop output enable 
TOP EN signal 

0 = disable, 1 = enable 
ВС AUD РА 5 |1] [Rw [ма јо  |Audio PA output short to VBAT 
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H DET EN detect enable signal 
0 = disable 1 = enable 


Audio PA output short to GND 
detect enable signal 


0 = disable 1 = enable 


6.2.3.7 ANA CLKO 
0x00000018 ANA CLK0(0x00000400) ANA CLKO 


| Bit_| 31 | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 
уе е 2) 


а |с i ВӘ дир | ве AUD. 
Sy AD CLK F | DA СК Е 


CE  EJEICIEIETER UP | ве [нм в | RN 


ANA CLKO 


Field Name Туре | Set/Cl | Reset Description 
ear Value 
reserved [31: Reserved 
1 = 


RG_AUD_DIG Audio digital core clcok input enable 
CLK_6P5M_EN signal 


0 = disable 1 = enable 


RG_AUD_DIG_ Audio digital loop clcok input enable 
CLK_LOOP_EN i 


0 = disable 1 = enable 


Ва AUD ANA . Audio analog core clcok input 
CLK EN enable signal 


0 = disable 1 = enable 


RG AUD AD C Audio analog ADC clock input 
LK EN enable signal 


0 = disable 1 = enable 


RG AUD AD C Audio analog ADC clock reset 
LK RST enable signal 


0 - EN 1 = ВЕЗЕТ 


RG AUD DA C RW NA Audio DAC clock input enable 
LK EN signal 
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+ ШИ eee 


RG_AUD_DCD 
CGEN_CLK_EN 


RG_AUD_DCD 
CMEM_CLK_E 
N 


RG_AUD_DCD 
CCORE_CLK_E 
N 


RG_AUD_DCD 
CCHG_CLK_EN 


RG_AUD_AD_C 
LK_F 


RG_AUD_DA_C 
LK_F 


6.2.3.8 ANA CDCO 


0x0000001C 


ANA CDCO0(0x00000000) 


Reserved 


SC2720 Device Specification 
0 = disable 
Audio DRV clock input enable 
signal 
0 = disable 
Audio DCDC GEN clock input 
enable signal 
0 = disable 
Audio DCDC MEM clock input 
enable signal 
0 = disable 
Audio DCDC CORE clock input 
enable signal 
0 = disable 
Audio switching charger clock input 
enable signal 
0 = disable 
Audio ADC clock frequency select 
(based on Fclk26.5MHz) 
00 = Fclk 01 = Fclk/2 
Audio DAC clock frequency select 
(based on Fclk26.5MHz) 


00 = Fclk 01/11 = 
Fclk x 2 


10 = РСК / 2 


1 = enable 


1 = enable 


1 = enable 


1 = enable 


1 = enable 


1 = enable 


ANA CDCO 


_______ ANA СОСООХ00000000) | ANACDCO | 
| " |з1 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Ва AUD. 
ADPGAL B 
YP 


EN 
Тре [mp [m [m [9 | w Imm | пи | ви m En E 


ANA CDCO 
Field Name Type | Set/CI | Reset Description 
ear Value 
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reserved [31: RO NA 0 Reserved 


ВС AUD АОР | [15] RW NA Audio PGA&ADC BIAS en signal 
GA IBIAS EN 0 - disable 1 = enable 
ВС AUD ADP | [14] RW NA Audio PGA & ADC VCM buffer 
GA IBUF EN enable signal 

0 = disable 1 = enable 
ВС AUD АОР | [13] RW NA Audio ADC PGAL enable signal 
GAL EN 0 - disable 1 = enable 
RG UD. ADP | [12] Audio ADC PGAR enable signal 
GAR_E 0 = disable 1 = enable 


RG_AUD_ADP : Audio ADC PGAL bypass select 


GAL BYP signal 


00 = normal input 
01 = HEADMIC to ADCL 


10/11 = All disconnected 


RG AUD ADP Audio ADC PGAR bypass select 
GAR_BYP signal 


00 = normal input 
01 = HEADMIC to ADCR 


10/11 = All disconnected 


RG_AUD_ADL_ | [7] RW NA Audio ADCL enable signal 

EN 0 = disable 1 = enable 

Ва AUD АШ. | АМ/ МА Audio ADCL reset enable signal 

RST 0 - disable 1 - enable 

RG AUD ADR | [5] RW NA Audio ADCR enable signal 

EN 0 - disable 1 = enable 

ден | AUD ADR | [4] Audio ADCR reset enable signal 
0 = disable 1 = enable 


RG AUD VREF Audio ADC VREF current drv 
_SFCUR increasing by 1.3 times enable 
signal 


0 = disable 1 = enable 


RG AUD SHMI Headmic button release depop 
C DPOP signal 


0 = disable 1 = depop 


RG AUD SHMI Headmic button release depop 
C DPOPVOM __ signal to МОМ enable 


EN 0 = disable 1 = depop 


6.2.3.9 ANA CDC1 


0x00000020 ANA CDC1(0x00005240) ANA CDC1 


| Bit_| 31 | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | ој ve | 17 | 16 | 


Reserved 
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Type 


RG_AUD_ RG_AUD_ RG_AUD_ADPGA RG_AUD_ADPGA | RG_AUD_DALR_O RG_AUD_DAS_O 
ADPGA_R ADVOMI I LG RG SD SD 
ESERVED NT SEL 


| Type | 


OO EX DO EXER EXERERERERER 


ANA CDC1 


Field Name Type | Set/CI | Reset Description 
ear Value 
ea Pe  — 
16] 


RG_AUD_ADP [15: 00: 1.55 01:1.6 10:1.65 
GA_ ~ RESERVE p 113.7 
RG AUD ADV [13: ADPGA Internal common voltage 
CMI INT SEL 12] select 

00: 0.5*VB 01: 0.45*VB 

10: 0.425* VB 11:0.4* VB 


ВС AUD ADP | [11:9] NA Audio ADC PGAL Gain control 
GAL G 000 = ОЯВ 001 - 3dB 
010 = 688 011 = 1248 
100 = 1888 101 = 2488 
110 = 3088 111 = 3688 
RG AUD ADP RW NA Audio ADC PGAR Gain control 
GAR G 000 = 0dB 001 = 388 
010 = 688 011 = 1248 
100 = 1888 101 = 2488 
110 = 3088 111 = 3688 


RG AUD DALR | 65: 3] RW NA Audio DACL/R dc offset trim bit 
-OS D 000 = 0 
+1/20 МЕ5 
+2/20"МЕВ 
+1/20*VFS 
100 =0 
-1/20*VFS 
-2/20*VFS 
-1/20*VFS 
RG_AUD_DAS_ | [2: 0] NA Audio DACS dc offset trim bit 
OS_D 000 = 0 001 = 
41/20*VFS 010 = 
+2/20"МЕВ О11 + 
41/20*VFS 
10020 
= -1/20*VFS 
-2/20*VFS 
-1/20*VFS 
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6.2.3.10 ANA CDC2 


0x00000024 ANA CDC2(0x00000000) 


Reserved 


SC2720 Device Specification 


ANA CDC2 


| Bit_| 31 | зо | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | ој ve | 17 | 6 | 


ЕЕЕ ВОТ 
| неге: | БЕН ЕСЕ 624 оси Esp ИЕ ЕИ eed И Са Een ES] 
ete eee eee eee + 


-E 


= — EJCIEXCIEJEJEXCIEI елиса 


ANA CDC2 


Field Name Type | Set/CI | Reset Description 
ear Value 


rese СЩ [31: 
L. s 4] 
RG_AUD_DAS_ | [13] RW 
EN 
RG_AUD_DAL_ | [12] RW NA 
EN 
EN 


m e "| 


HPL_ FLOOP E ii 
HPR FLOOPE ui 
N 


HPR FLOOP E | [7] 

ND 

ВСУ FLOOPE Ші 
N 


NEC FLOOP E | [5] Audio Driver RCV dummy loop end 
enable signal 
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Audio ` s enable signal 
0 = disable 1 = enable 


Audio DACL enable signal 
0 = disable 1 = enable 


Audio DACR enable signal 

0 = disable 1 = enable 
Audio Driver HPL dummy loop 
enable signal 

0 = disable 1 = enable 
Audio Driver HPL dummy loop end 
enable signal 

0 = disable 1 = enable: 
true loop fade in 

Audio Driver HPR dummy loop 
enable signal 

0 = disable 1 = enable 
Audio Driver HPR dummy loop end 
enable signal 

0 = disable 1 = enable: 
true loop fade in 

Audio Driver RCV dummy loop 
enable signal 

0 = disable 1 = enable 
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0 = disable 1 = enable: 
true loop fade in 


RG AUD HPL | [4] RW Audio Driver HPL output enable 
EN signal 
0 = disable 1 = enable 
[3] RW 


Ва AUD HPR Audio Driver HPR output enable 


EN signal 
0 = disable 1 = enable 


RG AUD HPB [2] Audio Driver vcm buffer enable 
UF EN signal 

0 = disable 1 = enable 
RG AUD ROV | [1] Audio Driver RCV output enable 
EN signal 

0 = disable 1 = enable 
RG AUD PA E Ш Audio Speaker РА (Driver SPKL) 
N 


enable signal 
6.2.3.11 ANA CDC3 


0 = disable 1 = enable 
EN [29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


iu ЕЛЕ s СЕЕ СЕ ЕЗ Е ЕЛЕУ 
RG RG 


RG 
Reserved 
N 


G G 


АМА CDC3 


Field Name Type | Set/CI | Reset Description 
ваг | Value 
m ЕН ШШЕН а 
13] 


RG AUD DALR | [12] RW NA Audio DACL/R dc offset enable 
. OS ЕМ signal 

0 = disable 1 = enable 
RG AUD DAS | [11] RW NA Audio DACS ас offset enable signal 
OS EN 0 = disable 1 - enable 
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RG AUD PA N 
G EN 


RG AUD SDAL RW | МА 
НРС 

ВС AUD SDA RW | МА 
ВНРВ 

ВС AUD SDAL | [7] RW | МА 
RCV 


RG_AUD_SHMI 
CPA_DEBUG 


RG_AUD_SMIC 
DRV_DEBUG 


RG_AUD_SMIC 
1PGAL 


RG_AUD_SMIC 
2PGAR 


RG_AUD_SHMI 
CPGAL 


RG_AUD_SHMI 
CPGAR 


6.2.3.12 ANA СОС4 


0x0000002C 


ANA_CDC4(0x00001 244) 


Reserved 


SC2720 Device Specification 


NG PA enable control 

0 = mute disable 

mute enable 

Audio DACL to HPL enable signal 
0 = disable 1 = enable 


Audio DACR to HPR enable signal 
0 = disable 1 = enable 
Audio DACL to Receiver/Earpiece 
enable signal 

0 = disable 1 = enable 


Audio DACS to PA enable signal 
0 = disable 1 = enable 


Audio HMIC to PA enable signal 
0 = disable 1 = enable 


when debug=1, HMIC to PA path 
on, no matter "Ва AUD SDAPA" 


when debug=0, HMIC to PA path 
off, "Ва AUD SDAPA" is enable 
Audio MIC to HPL enable signal 

0 = disable 1 = enable 
when debug-1, MIC to HPL path on 


"RG AU D SDALHPL""RG AUD . 
SDALROV" is dis-enable 


when debug=0, MIC to HPL path off 


"RG AU D SDALHPL""RG AUD . 
SDALROV" is enable 


MIC1 to Audio ADC PGAL enable 
signal 

0 = disable 1 = enable 
MIC2 to Audio ADC PGAR enable 
signal 

0 = disable 1 = enable 
HEADMIC to Audio ADC PGAL 
enable signal 

0 = disable 1 = enable 
HEADMIC to Audio ADC PGAR 
enable signal 
0 = disable 


1 = enable 


ANA CDC4 


| „ „АНА CDC40x00001244) | 
| " ја | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
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0 


0 0 0 0 0 0 0 0 0 0 0 0 0 0 
| ви |15 | 14] 1з | 12 | иа | пој о | ге | 7 [е | | 4 | з г | 1 |о | 


| Мате | RG AUD PA G Ва AUD ВСУ С RG AUD HPL G RG AUD HPR G 


Type RW 


ANA СОС4 


Field Name Type | Set/CI | Reset Description 
ear Value 
m је | же 
16] 


Ва AUD РА | (15: RW NA 0х1 Audio Speaker Driver РСА Gain 
12] control 
<3:2>For Class-D PGA, dft=00 
00 = 0dB 01 = 1.5ав 
10 = Зав 11 = 388 
<1:0>Рог Class-AB РСА 
00 = -Зав(20к) 01 = OdB(28K) 
1021.16dB(32K) 11 = 
1.16dB(32K) 
ва AUD ВСМ |[11:8] | RW NA 0x2 Audio Receiver/Earpiece Driver 
G ВСУ P/RCV М PGA Gain control 
0010 =  6dB 0011 = Зав 
0100 = ООВ 0101 = -3dB 
0110 = -6dB 0111 = -9dB 
1000 = -12dB 1001 = -18dB 
1010 = -18dB 1111 = mute 
Ва AUD НРС | [7: 4] RW Audio Headphone left channel Gain 
G control 
0010 =  6dB 0011 = Зав 
0100 = ООВ 0101 = -3dB 
0110 = -6dB 0111 = -9dB 
1000 = -12dB 1001 = -18dB 
1010 = -18dB 1111 = mute 
Ва AUD HPR | [3: 0] RW Audio Headphone right channel 
G Gain control 
0010 =  6dB 0011 = Зав 
0100 = ООВ 0101 = -3dB 
0110 = -6dB 0111 = -9dB 
1000 = -12dB 1001 = -18dB 
1010 = -18ав 1111 = mute 


6.2.3.13 ANA HDTO 


ICHEREIEIEIJEZEIEIJEIEJEIEREIEIEJEZE] 


Reserved 
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(С SPREADTRUM 
Pee Е С ОИ ИКИ 


ANA HDTO 


SC2720 Device Specification 


RG AUD HEDET Ва AUD HEDET V2l SE 
MUX2ADC SEL L 


Field Name Type | Set/CI | Reset Description 
ear Value 
ee (|е еу P= 
16] 


RG_AUD_HED 


ET MUX2ADC . 


SEL PD 


RG AUD HED 
ET BUF EN 


RG AUD HED 
ET BDET EN 


RG AUD HED 
ET V2l EN 


RG AUD HED 
ET VREF EN 


RG AUD HED 
ET MICDET E 
N 


RG AUD HED 
ET V2AD SCA 
LE 


RG AUD HED 
ET LDET L FI 
LTER 


š " i ey 
"PRN 


[13] 


Spreadtrum Communications, Inc., Confidential and Proprietary 


MUX2ADC SEL PD 


0 = power up 1 = power down 


Audio signal input to AuxADG 
enable signal 


0 = disable 
Audio headset button detect circuit 
enable signal 
0 «disable 

Audio headset detect signal 


RG HP DRIVER EN software 
control enable signal 


0 DG HP DRIVER EN work 

1 = RG HP DRIVER EN work 

Audio headset detect reference 
voltage circuit enable signal 

0 «disable 1 = enable 

Audio headset mic detect circuit 
power enable signal 
0 «disable 


1 = enable 


1 = enable 


1 = enable 


Audio signal input to AuxADC scale 
select signal 


0 =little scale 
scale(4:1) 


1 =large 


Audio headset LINT low detect filter 
enable signal 


0 = no filter 


1 = filter 
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RG AUD HED RW NA 0 Audio ЕТЕНЕ ques qur САТТЫ input to AuxADC buffer 
ET BUF CHOP ЕТЕНЕ ques qur САТТЫ signal (1kHz) 


Ва AUD НЕЮ | [6: 4] Audio signal input to AuxADC select 
EL MUX2ADC- 000 = HEADMIC IN DET 

001 = HEADSET L INT 

010 = НР Г 

011 + HP В 

100 = AVDD VB 

101 = VDDPA 

110 = MICBIAS 

111 = HEADMIC ВІА5 


Ва AUD НЕР | [3:0] Audio headset detect circuit current 
ET V2l SEL select signal 

0000 20 0001 = 0.5u 

0010 =1u 0011 = 1.5u 

0100 =2u 0101 + 2.5u 

0110 =3u 0111 = 3.5u 

1000 =4u 1001 = 4.5u 

1010 Би 1011 = 5.5u 

1100 26u 1101 = 6.5u 

1110 =7u 1111 = 7.54 


6.2.3.14 ANA HDT1 
0x00000034 ANA HDT1(0x0000C815) ANA HDT1 


| " |з1 | зо | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
[Name == = 


Reserved 
теј 2) 


| ви ив | [аз | 12 | 1 | пој [ет [е | 5 | 4|з|2 | 1 То | 


RG AUD 
НО AUD HEDET | m. w сс | Ва AUD. 
місрет ВЕЕ ЗЕ | HEDET MI | RG_AUD_HEDET = HEDET_LD 


CDET HY | LDET_REFL_SEL ET PUED 


S SEL 
пре w | w | = | = | = | = | 
| Reset | аа | о | о|о|о| КЕ м 
ANA HDT1 

Field Name Type | Set/CI | Reset Description 
m [mm а mmm 
m [© ү P= 

16] 


Ва AUD НЕЮ | [15: Audio headset L INT insert detect 
ET MICDET R | 13] voltage select signal (VDDIO-2.8V) 
EF SEL 000 - 2V 001 =2.1V 
010 = 2.2V 011 
=2.3V 100 = 2.4V 
100 =2.5V 
110 =2.6V 111= 
2.7V 
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RG AUD HED : Audio headset button detect circuit 

ET MICDET H hysteresis sel signal 

YS SEL 00 = +10mV 01 = +20т\ 
10 = + 40mV 11 
-forbidden 


RG AUD HED : Audio headset_L_INT insert detect 
ЕТ LDET REF voltage select signal (VDDIO=2.8V) 
L SEL 000 - 25mV 001 
-50mV 
010 = 100mV 011 = 
150mV 100 = 200mV 
100 -250тУ 
110 = 300mV 111 = 
350т\ 


RG AUD HED | МА Audio headset L INT insert detect 
ET LDET REF voltage select signal (VDDIO=2.8V) 


H SEL 00 = 1.7V 01 = 1.8V 


10 = 1.9V 1122V 


RG AUD HED | Audio L DET ри! up power down 
ET (ЏЕТ PU. signal 
PD 00 = power up 01 = 
power down 
10/11 = high-z 


RG AUD HED : Audio headset button detect circuit 

ET LDET L H hysteresis sel signal 

YS SEL 00 = +10тМ 01 = +20тМ 
10 = + 4ОтМ 11 
=forbidden 


RG_AUD_HED : Audio headset button detect circuit 

ET LDET H H hysteresis sel signal 

YS SEL 00 = +10тМ 01 = £20mV 
10 = + 40mV 11 
-forbidden 


6.2.3.15 ANA HDT2 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 
те| 02-1 


ва AUD . 
Ва AUD . 
RG AUD HEDET BDET HEDET B 
Reserved HEDET JA 
REF SEL DET HYS . 
CK TYPE SEL 
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(oR SPREADTRUM 
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ANA HDT2 


Field Name Type | Set/CI | Reset Description 
ear Value 
Ш |44 — 
14 


RG CHG PRO 
C STS BYPAS 
S 


RG AUD HED 
ET JACK TYP 
E 


RG AUD HED 
ET BDET REF 
_SEL 


RG_AUD_HED 
ET_BDET_HYS 
_SEL 


RG_AUD_PLGP 
D_EN 


RG_HP_DRIVE 
R_EN 


RG_AUD_HPL_ 
EN D2HDT EN 


В 
[12: RW NA 
11] 


||. 


[6: 5] 


0х1 


BYPASS СНО STS signal 

1 = bypass CHG EN 04 
dis-bypass CHG_EN 

Audio РА a jack type select 
(Head L INT) 

00 = Tie High 01 = Tie Low 
10 = No Spring 11 = forbidden 
Audio head microphone button 


pressed detect voltage select signal 
(VDDIO=2.8V) 


0000 = 1.0V 
0010 = 0.9V 
0100 = 0.8V 
0110 =0.7V 
1000 = 0.6V 
1010 2 0.5V 


0001 = 0.95V 
0011 = 0.85V 
0101 2 0.75V 
0111 = 0.65V 
1001 2 0.55V 
1011 2 0.45V 


1100 2 0.4V 
1101/1110/1111 = forbidden 


Audio headset button detect circuit 
hysteresis sel signal 

00 = +10mV 01 = +20т\ 
10 = + 40mV 11 
=forbidden 


Audio headset plug out detect 
enable signal 


0 = disable 


Audio headset detect signal 
LDRV_ENB software control signal, 
it should be set from 0->1 several 
ms (ex. 5ms) after audio driver HPL 
output enable signal 
(RG_AUD_HPL_EN) set from 1-> 0 


Audio Driver HPL output enable 
signal to headset detect delay 
function enable signal 

0 = disable 
delay-reg(RG_AUD_HPL_EN_D2H 
DT_T) 1 = enable 
delay-reg(RG. AUD НРС EN D2H 
DT T) 


1 = enable 


Ва AUD НРС | [1:0] Audio Driver HPL output enable 
signal (Ва AUD HPL EN) to 
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headset detect delay time 
00 = 8*Tclk 01 = 16*Tclk 


10232*'Tclk 11 = 64*Tclk 


6.2.3.16 ANA DCLO 
0x0000003C ANA DCL0(0x00000025) ANA DCLO 


| " | 31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | ој ve | 17 | 16| 


Reserved 
Type 


RG AUD DRV S 
ІШ mE Е 


ANA DCLO 


Field Name Type | Set/CI | Reset Description 
ear Value 
reserved [31: МА Reserved 
13] 
Ва AUD РА А | [12:7] | RW NA Reserved 
ESERVED 


Ва AUD DCL _ RW NA Audio digital control logic enable 
EN signal 

0 = disable 1 = enable 
RG AUD DCL | [5] RW NA 0х1 Audio digital control logic reset 
RST enable signal 

0 = disable 1 = enable 


RG_AUD_DRV_ | [4: 2] RW NA 0х1 Audio DRV delay timer control 
SOFT T signal 
000 = Qus 001 = 30us 
010 = 60us 011 = 90us 
100 = 120us 101 = 150us 
110 = 180us 111 = 210us 


RG AUD DRV | [1] RW NA Audio DRV soft start enable signal 
SOFT EN 0 - disable 1 = enable 
RG AUD DPO RW NA 0х1 Soft reset арор module . 0:disable , 
P AUTO ВОТ 1:enable 
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6.2.3.17 ANA DCL1 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ruwa 


Reserved 


5 i ЗА 7 RG AUD PA OVP RG AUD PA OVP 
земе dex _АВМОБ_Т DEG T 


| type | Or w |н) w |а| њ | 
ТЕЕ (о (оо о [о [о [о [ооо 

ANA DCL1 

Field Name Type | Set/CI | Reset Description 

ВИЛИС ЛЕЧИ 

КЕСИ СИС = 


RG AUD РАС | [10] RW Audio PA calibration clock input 
AL EN enable signal 
0 = disable 1 = enable 


RG AUD PAC Audio PA PWM clock divider select 
AL рМ i 


00 = 1/128 01 = 1/64 
10 = 1/256 11 = 1/1 
Ва AUD PA О Audio VBAT PA over voltage 


VP ABMOD P protection circuit mode change 
D signal 


0 = enable Class-AB mode 
1 = keep the previous mode 


RG AUD PA O | Audio PA over current protection 
VP ABMOD T circuit mute timer control signal 


000 = Oms 001 = 1ms 
010 = 4ms 011 = 16т5 
100 =64т$ 101 = 256т5 
110 = 15 111 = 45 

RG AUD PA O Audio VBAT PA over voltage 


VP DEG EN protection circuit alert deglitch 
enable signal 


0 = disable 1 = enable 


RG AUD PA O | [2: 0] RW NA Audio VBAT PA over voltage 
VP DEG T protection circuit alert deglitch 
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timer control signal 
000 = 0ms 001 = 0.06ms 
010 = 0.24т5 011 = ims 


100 = 4т$ 101 = 16ms 
110 2 64ms 111 = 256ms 


6.2.3.18 ANA DCL2 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 
теј ССС 


[ВЕБЕ RG AUD PA OTP RG AUD PA OC RG AUD PA OC 
.DEG T P DEG T P MUTE T 


pe | в реф w ЕСТІ њ 

| Резе: | о | о | о | о | о | о | о | о| о | о | о|о|о| ој о | о] 

ANA DCL2 

Field Name Type | Set/CI | Reset Description 

ЕЛЕ: е 

= Eee е 
13] 


RG_AUD_PA_O | [12] RW NA Audio PA over temperature 
TP_DEG_EN protection circuit alert deglitch 
enable signal 
0 = disable 1 = enable 


RG AUD PA O | [11:9] | RW NA Audio PA over temperature 

TP DEG T protection circuit alert deglitch 
timer control signal 
000 =0ms 001 = 0.06т5 
010 = 0.24ms 011 = 1ms 
100 = 4ms 101 2 16ms 
110 2 64ms 111 2 256ms 


RG AUD PA O RW NA Audio PA over temperature 

TP MUTE EN protection circuit mute enable signal 
0 = disable 1 = enable 

ВС AUD PA О | [7] Audio PA over temperature 

CP DEG EN protection circuit alert deglitch 
enable signal 
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0 = disable 1 = enable 


Ва AUD PA О : Audio PA over temperature 
CP DEG T protection circuit alert deglitch 
timer control signal 


000 = Oms 001 = 0.06ms 
010 = 0.24тѕ 011 = 1т5 
100 = 4ms 101 = 16ms 
110 = 64ms 111 = 256ms 


Ва AUD PA О Audio PA over current protection 


CP MUTE EN circuit mute power down signal 
1 = enable mute 0 = disable 
mute 
RG AUD PA O : Audio PA over current protection 
CP MUTE T circuit mute timer control signal 
000 = 0ms 001 2 1ms 
010 = 4ms 011 = 16ms 
100 =64т$ 101 = 256тѕ 
110 = 1s 111 = 4$ 


6.2.3.19 АМА_ОСЕ4 
0х0000004С ANA DCLA(0x0000FFFF) ANA DCL4 


| " |з1 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 | 


Reserved 
а сс 
Rest | о | о | о | о | о | о |о | о оо [о оо о [оо 
| B | 15 | та аз | 12 |" | то |е | в | 7 је | 5 ја | |2 | 1 [0] 


RG HPL DEPOP CHG CURSEL RG HPR DEPOP CHG CURSEL 


ANA DCL4 

Field Name Type | Set/CI | Reset Description 

ear Value 
reserved [31: МА Reserved 
16] 

ва HPL DEPO | [15:8] | RW NA Oxff HPL depop DAC current setting 
P сна CURS 
EL 
ва HPR DEP | [7:0] RW NA Oxff HPR depop DAC current setting 
сены пин 

ЕЁ 


6.2.3.20 ANA DCL5 


0x00000050 АМА DCL5(0x0000F800) ANA DCL5 


| e |з1 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
| Мате | 


Reserved 
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Type 


RG AUD HP DP RG AUD HP DP RG AUD HP DP 
OP GAIN N1 OP GAIN N2 OP GAIN T 


u м 
= СА ССЗ Ге Ге Јо 
| Резе: | и |" |" |" | " | о| о | о|о|о|о|ој| о |о| ој Т 


ANA DCL5 


Field Name Type | Set/CI | Reset Description 
ear Value 

reserved [31: NA Reserved 

16] 
Ва AUD НРС | [15] RW NA 0х1 Reserved, always-1 
RDAC START 
RG AUD HPR | [14] RW NA 0х1 Reserved, always-1 
RDAC START 


RG AUD HP D Audio HP de-pop fade in function 
POP FDIN EN enable signal 


0 = disable 1 = enable 


RG AUD HP D Audio HP de-pop fade out function 
POP FDOUT E enable signal 


N 0 = disable 1 = enable 


RG AUD HP D я Audio HP de-pop gain step 
POP GAIN М1 (ва AUD HP DPOP RES PD-0) 


000 = 1 001 = 2 
01024 011 + 8 
100 = 16 101 = 32 
110 = 64 111 = 128 
RG AUD HP D Audio HP de-pop gain step 
POP GAIN N2 (ва AUD НР DPOP RES Рр=0) 
000 = 1 001 = 2 
010 =3 011=4 
100 25 10126 
11027 11128 
RG AUD HP D | Audio HP de-pop дат time step 
POP GAIN Т. (ва AUD HP DPOP RES РР-0) 
000 = 30us 001 = 60и$ 
010 = 120us 011 = 250us 
100 = 500us 101 = 1ms 
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110 = 2т$ 111 = 4ms 


Ва AUD HPL Audio НРС RDAC status signal 
RDAC STS 


0 = unfinish/have never done 
1 = finish 
Ва AUD HPR Audio HPR_RDAC status signal 


RDAC STS 0 - unfinish/have never done 
1 = finish 


6.2.3.21 ANA DCL6 


ICHEREIEIEIEZEIEJEIEJEIEREIEIEJEZE] 
еј а 


Reserved 


ВС AUD. RG AUD. ВС AUD. RG AUD. 
на. — WAN HPL_DPO HPL_DPO m S. un DR HPL_DPO HPL_DPO erv 
P_CLKN1 P_N1 P CLKN2 P № 
Type a 


ANA_DCL6 


Field Name Type | Set/CI | Reset Description 
ear Value 
reserved [31: Reserved 
15] 


E -CALDC- W lal RW Audio dc-calibration waiting time, 
every data change 
000 = 2Tclk 001 = 3Tclk 010 
= 4Tclk 011 = 5Tclk 
100 = 6Tclk 101 = 7Tclk 110 
= 8Tclk 111 =9Tclk 
RG_AUD_HPL_ : Audio DePOP HPL DAC 
DPOP_CLKN1 Yor clock(start-up) 
00 = 1Tclk 01 = 2Tclk 10- 
4Tclk 11 = 8Tclk 


RG_AUD_HPL_ RW NA Audio DePOP HPL DAC data 
DPOP N1 increase step(start-up) 
00 = +1 01 = +2 10 = +4 
11 = +8 
Ва AUD НРС. : RW NA 0x6 Audio DePOP HPL DAC data final 
DPOP VAL1 value(start-up) 
000 22 001-24 010 - 8 
011 + 16 


100 - 32 101-64 110-128 
111 2256 
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Ва AUD НРС. : Audio DePOP HPL DAC 
DPOP CLKN2 clock(rising/falling) 


00 = 1Tclk 01 = 2Tclk 10- 
4Tclk 11 = 8Tclk 


RG_AUD_HPL_ | [2: 1] RW NA Audio DePOP HPL DAC data 
DPOP_N2 increase step(rising/falling) 

00 = +1 01 = +2 10 = +4 

11 = +8 
ее [їй Ro [л |o [ем | 


6.2.3.22 ANA DCL7 


ICHEIEJEIEIEZEIJEJEREIEIEREIEIEREZEI 
Teme 


Reserved 
ои 


на DEPO | RG_DEPO | во AUD. | RG AUD. | др нед p | RG AUD. | RG_AUD_ 
ем | PL PcUR. | PR PcuR | HPR ОРО | HPR рро BON AH HPR DPO | HPR ОРО 
ed OPT ЕСІН EUM РМ БЕСІН ЖС 


| Туре | 


е ER" EX" DOON. DONON 


ANA DCL7 


Field Name Type | Set/Cl | Reset Description 
ear Value 
reserved [31: Reserved 
15] 


Ва DEPOPL P | (14: depop hpl current sel 
CUR OPT 13] 00:X2 01:Х1 10:Х2/3 
11:Х1/2 


RG DEPOPR depop hpr current sel 


PCUR OPT 00:X2 01:Х1 10:Х2/3 
11:Х1/2 


RG AUD HPR | [10: 9] Audio DePOP HPR DAC 
ОРОР CLKN1 clock(start-up) 
00 = 1Tclk 01 = 2Tclk 10 = 
4Tclk 11 = 8Tclk 
ва AUD HPR | [8: 7] RW Audio DePOP HPR DAC data 
DPOP N1 increase step(start-up) 
00 = +1 01 = +2 10 = +4 
11 = +8 
RG AUD HPR | [6: 4] RW Audio DePOP HPR DAC data final 
DPOP VAL1 value(start-up) 
000 22 001-24 010-28 
011 + 16 
100232 101 = 64 110 = 128 
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111 2256 


ВС AUD HPR . Audio DePOP HPR DAC 
DPOP CLKN2 clock(rising/falling) 


00 = 1Tclk 01 = 2Tclk 10- 
4Tclk 11 = 8Tclk 


RG_AUD_HPR_ Audio DePOP HPR DAC data 
DPOP_N2 increase step(rising/falling) 
00 = +1 01 = +2 10 = +4 
11=+8 


6.2.3.23 АМА_$Т$0 
0х0000005С ANA 5750(0х000092А0) ANA STSO 


| ew [st[so|ze [ze | 27 | 26 | 25 | 24 | 23 | 22 | 21 | zo | 19 | vo | 17 | 16 


Reserved 
Ee е 
[Reset | о | о | о | о | о | о | о | о | о | о [оо [о | ој о | о] 
ви |) та | 1з | 12 | | по |е | в | 7 је | ва | з|2 | 1 [0] 
RG 


ALI | 
RG HP DEPOP RG HP DEPOP ВО. HP-D RG_HP_D RG_DC_CALI_IDA РО. САН 
WAIT Т1 WAIT T2 EPOP WAI | EPOP WAI CVAL DAC CUR 

= = T_T3 T_T4 SEL 


м 


АМА_5Т50 


Field Name Type | Set/CI | Reset Description 
ear Value 
m a ји | ји 
16] 


ва HP DEPO | (15: RW NA 0x4 depop runing time 

Р МАП, T1 13] 000: 10ms  001:20ms 010: 
40ms 011:80ms 100:160ms 
101:320ms 110: 640т5 
111: 1280ms 


ва HP DEPO | 2: RW NA 0x4 depop finish waiting time 

P WAIT T2 10] 000: 10ms  001:20ms 010: 
40ms 011:80ms 100:160ms 
101:320ms 110: 640т5 
114: 1280ms 


ВС HP DEPO RW NA 0х2 СНО, EN Delay time 
P WAIT ТЗ 00: 1Tclk  01:2Tclk 10:4Тсік 
11: 8Tclk 


ва HP DEPO | [7: 61 RW NA 0x2 depop path on delay time 
P WAIT T4 
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00: 1Tclk 01:2Tclk 10: 4Tclk 
11: 8Tclk 


ВС DC CALI | [5: RW [Na  |0x4  |DCCALI IDAC repeat goal 
пое 000:8 001:9 010:10 011:11 


100:12 101:18 110:14 111:7 


DC CALI IDAC | [2: RW NA IDAC LSB SETTING: 


. CURSEL 00:10nA 01:15nA 10:5nA 
11:10nA 


RG DCCALI R RW NA RDAC current enhancement 
DACI ADJ 02 X1 12X2 


6.2.3.24 ANA STS2 


Г ао | — — Ана 8194000 — | мая | 
ШІШЕЛЕЛЕЛЕЛЕДЕЛЕЗЕЛЕДЕЛЕЛЕЛЕСІЕЛЕЛЕ 
Ене 


Reserved 
Туро CUM" 


ЕЕ ЕЕ ЕЕ 


АМА_$Т$2 


Field Name Type | Set/CI | Reset Description 
ear Value 
REN [31: ILE 
F 8 
не. | CALDC 57 | [15] RW — s calibraion start signal 
0 ---> 1 start calibration 
Ва CALDO EN | [14] DC-calibraion enable signal (digital) 
0: disable 1: enable 


Ва CALDO EN | [13] DC-calibraion enable signal 
О (analog) 
ва AUD DCC | [12] NA Audio DC-calibration status signal 
AL STS КЕ 0 = unfinish/have never done 
1 = finish 


RG DCCALI S |[11] RW NA DCCALI STS BYPASS-0, not 
TS BYPASS bypass DCCALI process 
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DCCALI STS BYPASS-1, bypass 
DCCALI process 

RG AUD HP D | [10] NA Audio DC-calibration finish insert 

POP DVLD signal 
0 = unfinish 1 = finish 

RG DEPOP C RW NA depop start signal 

HG START 0 ---> 1 start calibration 

RG DEPOP C RW NA depop charge en 

HG EN 0:disable 1:enable 

RG AUD_PLU [7] RW NA plug_in=1, headphone has been 
inserted 

не. ОЕРОР Е depop ana еп 
0:disable 1:enable 


RG DEPOP C Audio plug-in depop status signal 
0 = depop not finish 1 = 
дерор finish 


ва AUD ВАСУ _ Audio plug-in depop charge finish 
DPOP DVLD insert signal 


0 = unfinish 1 = finish 


Ва НРС PU E | [3] RW NA HPL pull up enable 

NB 0: pull up enable 1: pull up 
disable 

RG HPR PU E | [2] RW NA HPR pull up enable 

NB 0: ри! up enable 1: pull up 
disable 

не. INSBUF E | [1] INSBUF ЕМ 
0: disable — 1:enable 


6.2.3.25 ANA 5153 
0x00000068 ANA STS3(0x00000000) ANA 5153 


| " | 31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 
Type 


Ва AUD. RG DEPO RG DEPO 
Reserved СІКЗ RES P ate S Р Ki SE RG_AUD_HWSW_SEL 
ERVE 
Type ООО - 


ANA STS3 
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ear Value 


reserved [31: МА Reserved 
12] 

ва AUD CLKS | [11: RW NA Reserved 

RESERVE 10] 


RG DEPOP BI RW NA AUD DRV DEPOP BIAS CURRE 
AS SEL NT SEL 
00: 1.254А  01:2.5uA 
10:3.75ЏА  11:5uA 


ва DEPOP О | [7:6] RW NA AUD DRV DEPOP OPA CURRE 
PA SEL NT SEL 

00: LS 1=50А, LS_R=100K 

01: LS 1=100А, LS_R=100K 

10: LS 1=50А, LS_R=50K 

11: LS_l=10uA,LS_R=50K 


ва AUD HWS | [5: 0] RW NA Hardware control/software control 
W SEL sel 
«3»: 0: depend on analog comp 
value 
1: bypass analog comp value 
<2>: 0: Ва AUD УСМ! SEL 
change, repeat dccali 
1: change Ва AUD VOMI SEL, 
get two dccali value, choose any 
according RG AUD VCMI SEL 
=0/=1 
<1>: 0: hw control 
DC CALI IDAC CURSEL, 1:sw 
control ОС CALI ІрАС CURSEL 
«0»: 0: hw control 
RG HPL PU ENB, 
RG HPR PU ENB, 
RG INSBUF EN 
1: sw control 
RG HPL PU ENB, 
RG HPR PU ENB, 
RG INSBUF EN 


6.2.3.26 ANA 5154 
0x0000006C ANA STS4(0x00000000) ANA 5154 


| „аз O 
| ви |31) 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 | 


Reserved 
Type 


| ви ив | 14] 1з | 12 | иа | то | е |е | [е | |4|з|2 | 1 [о | 


HPL DCC HPR DCC 
HPL DCCAL RDACL HPR DCCAL RDACL AL IDACL AL IDACL 
SEL SEL 
теј то ee | е | 
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ANA 5154 


Field Name Type | Set/CI | Reset Description 
ear Value 

reserved [31: NA Reserved 

16] 
НРС DCCAL R | [15: 8] NA HPL DCCALI RDAC VALUE 
DACL 
HPR DCCAL R | [7: 4] NA HPR DCCALI ВОАС VALUE 
DACL 
НРС DCCAL | | [3: 2] NA HPL DCCALI IDAC path 
DACL SEL 
HPR DCCAL 1 | [1: 0] NA HPR DCCALI IDAC path 
DACL SEL 


6.2.3.27 ANA STS5 


ICHEREIEIEIEZEIEJEIEJEIEREIEIEJEZE] 
О О 


Reserved 
Туре | — —— — TU 


RG HPL C ва HPR 
Cl E | HPL DCCAL IDACL HPR DCCAL IDACL OMP. INS СОМР INS 


| Туре | 


ANA STS5 
Field Name Type | Set/CI | Reset Description 
ear Value 
reserved [31: NA Reserved 
16] 
НРС DCCAL | | [15: NA HPL DCCALI IDAC VALUE 
DACL 11] 


НРВ DCCAL | | [10: 6] NA HPR DCCALI ВАС VALUE 
DACL 
НО HPL COM 5: 4] pem HPL DCCALI IDAC. VALUE 
RG HPR COM sili a o АВ cal HPR DCCALI IDAC. VALUE 
P INS 


6.2.3.28 ANA STS6 


0x00000074 ANA STS6(0x00000000) ANA STS6 
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Reserved 


RG AUD PACAL DO 


{ — Е 


IL 
ANA - LN 
Field Name Type | Set/CI | Reset Description 
ear Value 
[31: LL 
LESE 

АБ тыр. РАС | [15: 3] b NND PA clock calibration data 
delta output 

17 DUD- РАС | [2] Audio PA clock calibration data 
valid signal 
0 = not valid 1 = data valid 

[eee [ту [Ro [NA |o [Reed — 


6.2.3.29 ANA STS7 


_ ви [op s o [25 [а [e T2 T2 |» T Le [v 56] 
ГОА ОО 


Reserved 
Ee е 
ES ТЕ В И ESTER ESTER] ES] 
са еа ааа ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЗЕНЕЗ 


RG AUD DRV OCP FLA 
Reserved G 


Ea шш тек елен 
[Reset | о | о | о | о [ооо Ге [ооо Ге [ооо То | 


ANA STS7 
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Field Name Bit Type | Set/CI | Reset Description 
ear Value 


reserved [31: Reserved 
1 = 


RG_AUD_HEA Audio headset insert alert signal 
D_INSERT_ALL (need software anti-dither) 
1 


0 = normal = plug in 
RG AUD HEA Audio headset-H insert alert signal 
D_INSERT3 (need software anti-dither) 

0 = normal 1 = plug in 
RG_AUD_HEA Audio headset-L insert alert signal 
D_INSERT2 (need software anti-dither) 

0 = normal 1 = plug in 
RG AUD HEA Audio headset microphone insert 


D INSERT alert signal (need software 
anti-dither) 


0 = normal 1 = plug in 


RG AUD HEA Audio headset microphone button 


D BUTTON press alert signal (need software 
anti-dither) 


0 = normal 1 = button press 
RG AUD PA S Audio PA output short to VBAT 

detect ALERT signal 

0 = normal 1 = short 
RG AUD PA S Audio PA output short to GND 

detect ALERT signal 

0 = normal 1 = short 
RG AUD PA O Audio PA over voltage protection 
VP FLAG circuit alert signal 

0 = normal 1 = over temperature 
RG AUD PA O Audio PA over temperature 
TP FLAG protection circuit alert signal 

0 = normal 1 = over temperature 
ва AUD ОВУ : Audio Driver over current protection 
OCP_FLAG circuit alert signal 


<3:2> for SPK <1:0> for 
Headphone/Earpiece 


6.2.3.30 ANA_CLK1 


m [op [а [25 Es» [e T2 ЕНЕЛ o Le [v 6] 


Reserved 
Type 


= FFE 
| Reset В ВВ оо пози си за ИЕ ИЕ ЕЕЕ ВВ ЕЕН 
| ви |15|14 | 1з | 12 | иа | пој о [в [те [е [з г | 1 [о | 


ВС AUD ВС AUD ВС AUD ВС AUD. RG AUD СК РМ SEL 
DCDCGEN | DCDCCOR | DCDCCHG | РА СК Е 
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CLK F E CLK F 


ANA CLK1 


Field Name Type | Set/CI | Reset Description 
ear Value 
5 |414 (Ен 
16] 


ва AUD ОСО | [15: DCDC GEN/MEM clock frequency 
CGEN CLK F 14] select (based on Fclk=6.5MHz) 
00 = Fclk/4 01 = РСК / 3 


10/11 = Fclk/ 2 
RG AUD DCD DCDC CORE clock frequency 
CCORE CLK F select (based on Fclk=6.5MHz) 
00 = Fclk/4 01 = Есік / 3 
10/11 = Fclk/ 2 
DCDC CHG clock frequency select 
(based on Fclk26.5MHz) 
00 = Fclk/4 01 = Есік / 3 
10/11 = Fclk / 2 


RG AUD PA C ы Audio PA clock frequency select 
LK F 


RG AUD DCD 
CCHG CLK F 


(based on ADC Clock) 
00 = 1/2 01 = 1/4 
10 = 1/8 11 = 1/16 


RG_AUD_CLK_ | [7: 0] RW Audio clock PN select (If 
PN SEL Ва AUD AD СЕК Е[1:0]=00 or 10 
& Ва AUD DA СЕК F[1:0]200, 
RG AUD CLK PN SEL) 
«0» CLK AUD DIG LOOP 
«1» СК AUD DIG 6P5M 
«2» CLK AUD DAC 
«3» CLK AUD ADC 
«4» CLK AUD DCDCGEN 
«5» CLK AUD DCDCCHG 
«6» CLK AUD DCDCCORE 
«7» Reserved 


6.3ELECTRICAL SPECIFICATIONS 


6.3.1 Absolute Maximum Ratings 
Over operating free-air temperature range unless otherwise noted (1). 


Table 6-1 Absolute Maximum Ratings 


Supply voltage МВАТАЦО МЕКЕН -0.3 to 6 № 
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ШТІ оз Ро 
a 


VBATPA - AGNDVB or VSS 
ог VSSPA 


VBATAUD ог “ВАТРА - 
AVDDVB 


Analog input voltage to AGND_VB 


V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 


Analog input voltage to VSS VSS to VDD 
Operating free-air temperature, TA 
Storage temperature, Tstg 


(1) Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to 
the device. These are just stress ratings, and functional operation of the device at these or any other 
conditions beyond those indicated under “recommended operating conditions” is not implied. 
Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


6.3.2 Recommended Operating Conditions 


AGND VB-AMP VCOMZOV, all voltages are measured with respect to ground 
AGND VB. 


Table 6-2 Recommended Operating Conditions 


PARAMETER SYMBOL 


Operating free-air temperature TA 


VBATAUD, 
VBAT power supply (1) VBATPA 


Analog power supply (2)(3) AVDD VB 


Digital power supply VDD18 


MCLK frequency CLK26M 


RTC clock frequency CLK32K 


(1) For SC2720 connected with BB chip, VBAT_PA=VBAT_AUD 
(2) Note that AGND_VB, VSS_PA, VSS have to be connected to the PCB ground. 
(3) Assuming a 20-mVpp ripple on analog power supplies (200 kHz sine wave). 
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6.3.3 Electrical Characteristics 


6.3.3.1 RX Channel 


Measurement conditions: 


At T = 25°C, VBAT AUD = VBAT РА = 4.2 V, АМОО VB = 3.3 V, VDD28 = 2.8 V, 
VDD18 = 1.85 V input sine wave with a frequency of 1kHz, Fmclk  26MHz, Fs = 48-kHz, 
24-bit audio data, measurement bandwidth 20Hz — 20kHz, unless otherwise specified. 


Table 6-3 Electrical Characteristics - RX Channel Analog Part 


PARAMETER CONDITIONS 


Full-scale input signal, 0 dB gain 
differential inputs (1) 


24 dB gain 
SNR, mic inputs (2)(3) 0 dB gain 

24 dB gain 
36 dB gain 


Dynamic range, mic inputs | 0 dB gain 


(3)(4) 


24 dB дат 
THD, mic inputs (3)(5) 0 dB gain 
PSRR, differential input (6) | 20Hz-2kHz 


Channel separation, mic 0 dB gain 
inputs (7) 


Gain range 


Gain step 


Gain error 


Input resistance, all inputs | 0 dB gain 
Includes 10pF for ESD, 


bonding and package pins 
Input capacitance capacitances 


Input bypass 
capacitor 


(1) The Full Scale input voltage scales with AVDD VB, equals to 1.5*AVDD VB (Тур.) 

(2) Ratio of rms output level with 1-kHz full-scale sine wave input, to the rms output level with the input 
short circuited, measured A weighted over a 20-Hz to 20-kHz bandwidth using an audio analyzer. 

(3) All performance measurements done with 20-kHz low-pass filter and, where noted, A-weighted filter. 
Failure to use such a filter may result in higher ТНО+М and lower SNR and dynamic range readings 
than shown in the Electrical Characteristics. The low-pass filter removes out-of-band noise, which, 
although not audible, may affect dynamic specification values. 

(4) Ratio of rms output level with 1-kHz FS-60dB sine wave input, to the rms output level with the input 
short circuited, with 60dB added to compensate the small input signal, measured A weighted over a 
20-Hz to 20-kHz bandwidth using an audio analyzer. 

(5) Ratio of rms output level with 1-kHz FS-1dB sine wave input. The ratio of the rms sum of the 9 first 
harmonics within the measurement bandwidth 20-Hz to 20-kHz using an audio analyzer to the rms 
value of the signal. 

(6) 1 kHz 100 mVpp sine wave is applied to the AVDD VB with data input equal to 0. 
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(7) Channel separation for any input connected to the ADC left channel and any other input connected 
to the ADC right channel. Add 1-kHz full-scale sine wave input to the ADC left(right) channel, 
right(left) channel input short, the ratio of the rms output level of the right(left) channel to the left(right) 
channel. 


Measurement conditions: 


At T = 25°C, VBAT AUD = VBAT PA = 4.2 V, AVDD VB = 3.3 V, VDD18 = 1.85V, 
VDD28 = 2.8 V, input sine wave with a frequency of 1kHz, Fmclk = 26MHz, Fs = 48-kHz, 
24-bit audio data, measurement bandwidth 20Hz — 20kHz, unless otherwise specified. 


Table 6-4 Electrical Characteristics — Micbias Part 


PARAMETER CONDITIONS 


Programmable 
settings, 1 kO 
load 


Bias voltage 


Current sourcing 


Power supply rejection ratio 


6.3.3.2 TX Channel 
Measurement conditions: 


At T = 25°C, VBAT AUD = VBAT PA = 4.2 V, AVDD VB = 3.3 V, VDD18 = 1.85 V, 
input sine wave with a frequency of 1kHz, Fmclk = 26MHz, Fs = 48kHz, 24-bit audio data, 
measurement bandwidth 20Hz — 20kHz, unless otherwise specified. 


Table 6-5 Electrical Characteristics — TX Channel Analog Part 


PARAMETER CONDITIONS 
HEADPHONE OUTPUTS 


Full-scale output voltage 


0 dB gain, 320 load 


Full-scale output power 


0 dB gain, 320 load 


SNR (1)(2) 


0 dB gain 


Dynamic range (2)(3) 


0 dB gain 


THD (2)(4) 


0 dB дат @ 25mW 


PSRR (5) 


20Hz-2kHz 


Channel separation (6) 


Channel mismatch 


Mute attenuation 


Gain range 
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Gain step 
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Gain error 


Idle noise (7) 


0 dB gain 


RECEIVER OUTPUTS 


Full-scale output voltage 


0 dB gain, 320 load 


Full-scale output power 


0 dB gain, 320 load 


SNR (1)(2) 


0 dB gain 


Dynamic range (2)(3) 


0 dB gain 


THD (2)(4) 


0 dB gain @ 50mW 


PSRR (5) 


20Hz-2kHz 


Mute attenuation 


Gain range 


Gain step 


Gain error 


Idle noise (7) 


Full-scale output voltage 


0 dB gain 


0 dB gain, 80 load 


Output power 


0 dB gain, 80 load 
THD+N=0.1% 


0 dB gain, 80 load, 
THD+N=1% 


0 dB gain, 80 load, 
THD+N=10% 


SNR (1)(2) 


0 dB gain, 80 load, 
Po-200mW 


THD (2)(4) 


0 dB gain, 80 load, 
Po-200mW 


Gain range 


Gain error 


Idle noise (7) 
AUDIO PA OUTPUTS (Class-D Mo 


Full-scale output voltage 


0 dB gain, 80 load 


0 dB gain, 80 load 


Output power 


0 dB gain, 80 load 
THD+N=0.1% 


0 dB gain, 80 load, 
THD+N=1% 


0 dB gain, 80 load, 
THD+N=10% 


0 dB gain, 80 load, 
Po=300mW 
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0 dB gain, 80 load, 
THD (2)(4) Po-300mW 


Gain range 


Gain error 
Idle noise (7) 0 dB gain, 80 load 


(1) Ratio of rms output level with 1-КН2 full-scale sine wave input, to the rms output level with the input 
short circuited, measured A weighted over a 20-Hz to 20-kHz bandwidth using an audio analyzer. 

(2) All performance measurements done with 20-kHz low-pass filter and, where noted, A-weighted filter. 
Failure to use such a filter may result in higher ТНО+М and lower SNR and dynamic range readings 
than shown in the Electrical Characteristics. The low-pass filter removes out-of-band noise, which, 
although not audible, may affect dynamic specification values. 

(3) A-weighted, 1kHz sine wave @ Full Scale —40dB. The specified value is extrapolated by adding 
409В to the measured SNR. 

(4) Ratio of rms output level with 1-kHz FS-1dB sine wave input. The ratio of the rms sum of the 9 first 
harmonics within the measurement bandwidth 20-Hz to 20-kHz using an audio analyzer to the rms 
value of the signal. 

(5) 1 kHz 100 mVpp sine wave is applied to the AVDDVB with data input equal to 0. 

(6) Add 1-kHz full-scale sine wave input їо the DAC left(right) channel, and data 0 to the DAC right(left) 
channel, the ratio of the rms output level of the right(left) channel to the left(right) channel. 

(7) Measured A weighted rms value over a 20-Hz to 20-kHz bandwidth using an audio analyzer. 


6.3.3.3 Power consumption 


Measurement conditions: 


At = 25°C, VBAT AUD = УВАТ PA = 4.2 V, AVDD VB = 3.3 V, VDD18 = 1.85 V, VDD28 
= 2.8 V, input sine wave with a frequency of 1 kHz, Fmclk = 26MHz, Fs = 48-kHz, 24-bit 
audio data, measurement bandwidth 20 Hz — 20 kHz, unless otherwise specified. 


Table 6-6 Electrical Characteristics - Power consumption 


PARAMETER CONDITIONS 
Power down mode MCLK stopped 
active MCLK 


Call mode (1) (2) 
Stereo ADC channel record, 48 kHz (2) 


Music mode (2)(3) 


Stereo line in to headphone (2) 


(1) Mono ADC channel, Mono DAC Receiver, 8 kHz. 
(2) Exclude BB chip power consumption. 
(3) Stereo DAC headphone, 48 kHz. Output with no signal and without the load consumption. 
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7 Function Modules 


7.1 Address Mapping 


XXXX X is PMIC's base address from ВВ. 


OxXXXX X000-0xXXXX XOSF TIMER Timer Switch charger controller 
OxXXXX X040 ~ ОхХХХХ X07F | WDG Watch dog controller 
OxXXXX X0CO ~ OxXXXX XOFF | INTC Interrupt controller. 
OxXXXX X100 ~ ОХХХХХ X13F | CAL OSC calibration 
ОхХХХХ X140 ~ ОХХХХХ X17F | AUDIF Audif controller 
ОхХХХХ X180 ~ OxXXXX_X1DC | BLTC Breathing light controller 
OxXXXX X200 ~ ОхХХХХ X27F | RTC Real time controller 
OxXXXX X280 ~ OxXXXX_X2FF | EIC Extra interrupt controller 
OxXXXX X300 ~ ОХХХХХ X37F | EFS Efuse controller 
OxXXXX . X380 ~ OxXXXX_X3FF | TYPEC Typec controller 
OxXXXX X400 ~ OxXXXX_X4FF | ADC Auxiliary ADC controller. 
OxXXXX . X500 ~ OxXXXX_X5FF | PTEST Ptest 
OxXXXX X600 ~ ОхХХХХ X6FF | Pin reg Adie pin control register. 
OxXXXX X700 ~ ОХХХХХ X7FF | AUD ANA Audio analog control register 
OxXXXX. X800 ~ ОхХХХХ ХВЕЕ | AUD CFG Audio cfg controller 
OxXXXX_XAOO ~ OxXXXX_XBFF | FGU Coulombmeter controller 
ОхХХХХ ХСОО0 ~ OxXXXX_XFFF | GLB Reg Global Register 

7.2 ADI 


7.2.1Омегмем 
ADI is used to connect external PMU chip. Ву ADI, the chip can control the PMU chip and 
write command or read status from it. 
Each ADI frame contains not more than 32-bit data including address field, W/R control bit, 
and data filed. The length of the address field and the data filed is configurable. 
The three-wire serial interface needs three pins: SD, SCK and SYNC. SD is configured as 
an in/out pin. SCK is the serial clock. SYNC is frame synchronize signal, and HIGH 


indicating a new frame starts. 
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ADI also support 2 wire mode, the serial interface only needs two pins: SD, SCK. SYNC 
pin is not used in 2 wire mode. Start bits “010” is used to represent the start point of each 


frame. 


On master side, SCK and SYNC are output pads, while SD is bi-direct pad. When master 
perform transmit operation, SD is output, but when receive, SD will switch pad direction by 


inactive "oe" signal so as to receive serial data from slave. 

On slave side, SCK and SYNC are input pads, while SD is bi-direct pad. When master 
perform transmit operation, SD is input, but when master receives, SD will switch pad 
direction by active "oe" signal so as to transmit serial data to master. 

ADI Serial clock should be programmable by changing clock divider value in ADI control 


register. 


7.2.2Features 


е Serial Interface, 2-wire and 3-wire are optional, ЗСК, SYNC and SD(bi-direct) 
е Supports 2-wire serial interface, ЭСК, SD 
€ Support 12bits address up to 4 slaves mode and 10 bits address single slave modes 


€  For3-wire mode, In default, each frame contains 12 bits address , 1 bit R/W flag , 16 


bits configure data, and totally 29 bits. 


€  For2-wire mode, each frame contains 3 bits start sequence, 10 bits address, 1 bits 
R/W flag, 16 bits configure data, totally 32 bits. 


е The length of the address field is configurable 
€ Programmable serial interface clock, according to the following formula: 
Раск = Fanı master / (Там +1) 
Note: if Там Z0, Fsck = Fani master / 2 
€ execute WRITE and READ operation to PMU chip through ADI 
е  ASyncFIFO (8 entries) adopted to accelerating the chip WRITE operation 


The chip may once write at most 8 registers 
Supports MCU Write Buffer interrupt, indicating the FIFO full, empty, overrun status 
€  Foreach MCU read/write operation, delay about 1us (when clk adi runs at 76.8MHz) 
should be tolerated. When clk adi runs at 26M, the delay about 3us. 
e The interface timing is configurable, please refer to document Shark GSSI Module 
Design Specification 
е ADI Slave is compatible to previous 10 bits address host design only when Efuse set 


adi 12b mode to 0. Because latest ADI host sends 12 bits address in default, for adi 


slave, the input adi 12b mode should be setted to 1. 
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7.2.3Signal Description 


CHIP 
SCK 
ADI 
Master 
Module 
SD 
E 


SC2720 Device Specification 


5С2720 


2-wire mode 
| 


ADI 
Slave 
Module 


Figure 7.2-1 ADI Connection (Multiple PMIC connection supported) 


7.2.4 Function Description 


7.2.4.1 Serial interface 


The following graph shows how a write and read command is formed, 
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Figure 7-2 Write Operation ( 2-wire ) 
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Figure 7-3 Read Operation (2-wire) 


7.2.4.2 ADI Slave 


ADI slave function is to receive/transmit command and data from master; maintain control 
register and provide configure value to analog logic. The slave block is always droved by 


master. 
The main function of ADI slave is: 
1) Do serial to parallel shift when receive data from SD; 
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V.0.2 


2) Doparallel to serial conversion when transmit data to SD; 
3) Maintain parts of analog control registers; 


The slave is quit simple, and main components are address shifter, transmit shifter, 


receive shifter and a transfer counter; 


SCK SD 
APB 
bridge ADI 
lv 
INTC REG 
FGU : ЕІС 
AUD Е 
РИМ 
ВТС ——= АЕ BLTC 
WDG == 
CAL 
EFS | SMPL 
TYPEC 
TMR 
AUD IFA ADC 


Figure 7-6 ADI Slave 


In the previous design, ADI Master only supports single ADI Slave. This means 10 bits 
address is enough for use. However, in the current design, the ADI can support up to 3 
ADI slaves. Therefore, the address length has been extended to 12 bits. To support 3 ADI 
slaves and also be compatible to previous 10 bits host design, two important changes 
are added to ADI slave. One is adding parameter adi slv id. The parameter is used to 


identify which slave has been selected for use. The slave can be activated only when the 
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highest two address bits equal to the adi slv id. Another change is adding adi 12b mode 
signal. This enable signal is designed to control which type of command frame will be 
used. If adi 12b mode is high, the slave will support new adi host 12bits address 
command otherwise it supports 10 bits address mode. The adi 12b mode control signal 


will be preloaded in Efuse. 


7.3Watch Dog Controller(WDG) 


7.3.1 Overview 


Watchdog timer is a 32-bit decreasing timer with RTC-clock trigged, and this timer can be 


used to issue system reset. 


7.3.2 Features 


RTC-clock trigged 

32-bit decreasing timer 

Support 32-bit timer value loading 

Support reset mode for watchdog function 

Support interrupt mode for debug function and timer function 

Support combined mode: first generate interrupt, and then generate reset. 

Support single read : no need to double read when reading counter value. 

Support multiple load : no need to check busy bit before load tmr 

Support read counter value immediately after loading tmr: once tmr is loaded, the counter value 
is updated immediately 


7.3.3 Function Description 


V.0.2 


After hardware reset, watchdog timer is 32'hFFFF FFFF. 


And after enabled, watchdog timer decreases from the reset value or from 


software-loading value. 
The counting step is one RTC clock cycle. 


For reset mode, whenever watchdog timer gets to 0, system reset is issued. Then system 
reboots, and watchdog timer comes back to 32'hFFFF FFFF, and all controlled registers 
and status also come back to reset value, except interrupt raw status. Interrupt raw status 


can be used to judge if or not system rebooting comes from watchdog reset. 


For interrupt mode, an interrupt is issued when watchdog timer gets to WDG IRQVALUE, 
that is { мад irqvalue high, мад irqvalue low}. Then the timer continue to count down 


until it reach O. After that, watchdog timer comes back to the loaded value. 
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Combined mode is the combination of reset mode and interrupt mode. Interrupt will be 
generated first if gets to WDG IRQVALUE, that is | мада irqvalue high, wdg_irqvalue_ 
low). Then software should stop wdg so that мад reset is not generated. If software cannot 
response to this interrupt, then wdg reset will be generated finally when wdg_cnt decease 


to 0 which reboots the entire system. 


After enabled, watchdog timer can be loaded at any time, and software should guarantee 


the timer is loaded before it decreases to O. 


Reset mode is used as normal watchdog function. And interrupt mode is used as debug 


mode or as a generic periodic timer. 
7.3.4 Control Registers 


7.341 Memory тар 


WDG base address : OXXXXX X040 ~ OxXXXX X07F 


Offset 
Description 
Address 
0x0000 WDG LOAD LOW Low 16 bit of watchdog load value 
0x0004 WDG LOAD HIGH High16 bit of watchdog load value 


0x0008 WDG CTRL Watchdog control(add wdg new 
wdg rst en) 


0x000C WDG INT CLR Watchdog interrupt clear(add wdg rst clr) 


0x0010 WDG INT RAW Watchdog interrupt raw status(add 
wdg rst raw) 


0x0024 WDG CNT RD LOW Low 16 bit of watchdog counter value for 
read 

0x0028 WDG СМТ RD HIGH High 16 bit of watchdog counter value for 
read 


0x002C WDG IRQVALUE LOW | Low 16 bit of watchdog irq value 
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Offset 
Address 


0x0030 WDG IRQVALUE HIGH | High 16 bit of watchdog irq value 


7.3.4.2 Register Descriptions 


Description 


7.3.4.21 МОС LOAD LOW 


Description: Low 16 bit of watchdog load value 


0x0000 Low 16 bit of watchdog load value (Reset 0x0000 FFFF) WDG LOAD LOW 


Ден ES А сад s P бай E ДЕ 


Reserved 


Type 


АСЕЛ Б ЕЕ И БЕ ЕЕ 


wdg load low 


Type 


[31:16] 1610 Reserved 


wdg load low [15:0] 16'hFFFF wdg load low: low 16 bit of 


watchdog timer load value. 


Wdg load high: high 16 bit of 


watchdog timer load value. 


wdg load low and 
wdg load high are used 
together. 


Software should write 
wdg load high firstly, and then 
write wdg load low, because 


writing wdg load low can trig 
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loading both wdg load low and 
wdg load high to watchdog 
counter, and writing 

wdg load high cannot trig this 
event. So software must 
guarantee wdg load high is 
ready when writing 

мад load low. 

In reset mode, software should 
load new value before timer 
decrease to 0. 

In interrupt mode, this value is 
counting start number. 

The default value is about 8 
seconds. 


7.3.4.2.2 МОО LOAD HIGH 


Description: High 16 bit of watchdog load value 
0x0004 High 16 bit of watchdog load value (Reset 0x0000 0003) WDG LOAD HIGH 
АЕ БАЕ ЕЕ БИЙ ЕЕ 


Reserved 


Type 


ШӘЛІ ЛЕП ЕЕ И ЕКЕЛШ БШ 


wdg load high 


Type 


[31:16] 1610 Reserved 
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wdg load high | [15:0] 16'h0003 See wdg load low description 


7.3.4.2.3 WDG CTRL (add мад new мад rst еп) 


Description: Watchdog control 
ШҮ ESSE ER ЕРЕ ӨЛ Б И 
rw 


Type 


а 


| туре | 


[31:4] 2810 Reserved 


wdg rst еп [3] RW 110 Watchdog reset enable bit 
0: reset is disabled 
1: reset is enabled 


In reset mode and combined 
mode, this bit should be 1 


wdg new [2] RW 110 Watchdog version 
0: watchdog use old behavior, 
this is for backward 
compatibility. 
1: watchdog uses new behavior, 


such as multiple loads without 
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checking busy bit, only need to 
read once to get timer counter 


value. 


Watchdog counter open: 


0: counter stops. 


1: counter runs. 


мда та en Watchdog interrupt enable bit 
0: interrupt is disabled 
1: interrupt is enabled 


In interrupt mode and combined 
mode, this bit should be 1 


7.3.4.2.4 МОӘ INT CLR(add мад rst сіг) 


Description: Watchdog interrupt clear 
СЕЕ ЕО Е sr 
€ е T 


Туре 


има О ЕЕ ШЕ ШЕ 


[31:4] 28'h0 Reserved 
мада rst clr [3] WO 110 Watchdog reset clear 
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Write 1 to this bit to clear reset 
Read this bit always get 0. 
[2:1] RO 210 Reserved 
wdg int clr [0] WO 110 Watchdog interrupt clear 
Write 1 to this bit to clear 
interrupt 
Read this bit always get 0. 


7.3.4.25 МОС INT. RAW(add мад rst raw) 


Description: Watchdog interrupt raw status 
0x0010 Watchdog interrupt raw status (Reset 0x0000 0000) WDG INT RAW 
EE ESTEE с ед IR е 


Reserved 


Type 


ты ND EE 


Eg 


[31:5] 2710 Reserved 


wdg ld busy [4] RO 110 Watchdog load busy status 


0: Watchdog is ready for new 


loading 


1: Last loading is not completed 
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Software must not load new 
value when this bit is busy, that 
is, this bit should be checked 


before any new loading. 


This bit is set after a new 
loading, and lasts two or three 
ВТС clock cycles, about 60us - 
92us. 


wdg rst raw Watchdog reset raw status. 
Watch dog reset cannot clear 
this raw status, so it can be 
used to judge if or not system 
rebooting comes from watchdog 
reset. Write wdg rst clr can 


clear this raw status. 


Reserved 


wdg int raw Watchdog interrupt raw status. 


Watch dog reset cannot clear 
this raw status. Write 
мдд int с can clear this raw 


status. 


7.3.4.26 МОӘ INT МА5К 


Description: Watchdog interrupt mask status 
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0x0014 Watchdog interrupt mask status (Reset 0x0000 0000) WDG INT MASK 


[ES ЛА СА ES ns E IS EE ЕЕ ЕЛЕ 


Reserved 


Type 


Pi ДАШ БИЕ L 


— — Е 


| туре 


[31:1] 3170 Reserved 
wdg int mask Watchdog interrupt masked 
status 


7.3.4.27 Мос СМТ LOW 


Description: Low 16 bit of watchdog counter value 
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0x0018 Low 16 bit of watchdog counter value (Reset 0x0000 FFFF) WDG CNT LOW 


КОЕ ЕЛЕ РА ESSE SEE аа 


Reserved 


Type 


ЕШ ЫШ не ESSI Fon E ЕЗ ed o ЗВ 


мда cnt low 


Type 


ЧИ ИШ Ш ЮЙ Ж ШЙ pn, 
Field Мате Сини M Reset Value Description 


[31:16] 1610 Reserved 


wdg cnt low [15:0] 16'hFFFF wdg cnt low: Low 16 bit of 


watchdog timer counter value. 
wdg cnt high: High 16 bit of 
watchdog timer counter value. 
wdg cnt low and wdg cnt high 


are used together. 


This read-only register indicates 


current counter value. 


It's not recommended to read 


this register in normal usage. 


Because the counter is in 
different clock domain with 
APB, software needs use 
double-reading method to read 


this value, like system timer. 


7.3.4.2.8 МОО СМТ HIGH 


Description: High 16 bit of watchdog counter value 
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0x001C High 16bit of watchdog counter value (Reset 0x0000 FFFF) WDG CNT HIGH 


ЕЛ ESTE ES s ES ЕЛЕ РЕ ЕЕ ЕЛЕ 


Reserved 


Type 


ЕШ Ro не ESOS ЕЕ o ed o ЗВ 


wdg cnt high 


Type 


[ЧИ ИШ ӘП mn 
Field Name Сини M Reset Value Description 


[31:16] 1610 Reserved 


wdg cnt high [15:0] 16'hFFFF See wdg cnt low description. 


7.3.4.2.9 WDG ОСК 


Description: Watchdog lock control 
MES ESSE ESI ER ЕЕ ЕЙ ЕЕЕ ЕШ 
C 


Type 


wdg_lock 


ЕЕЕ ЕЕЕ ЕЕЕ 


Туре 
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[31:16] RO 1610 Reserved 
wdg lock [15:0] RW 1610 Watchdog lock control 

Write 16'hE551 to this register 
to unlock watchdog. 
Write other value to this register 
to lock watchdog 
If reading this register, bit-0 is 
lock status, and other bits are 
reserved. 
If watchdog is locked, all control 
registers cannot be written by 
software. 


7.3.4.2.10 WDG CNT RD LOW 


Description: Low 16 bit of watchdog counter value for read 


Low 16 bit of watchdog counter value for read(Reset 
0x0024 WDG CNT RD LOW 
0x0000 FFFF) 


E EE i sp o E GIL I 


Reserved 


Type 


TRES Е e HG Hn FRI M OM 


wdg cnt rd low 


Type 


E ESESESERESEZEXESESESENESESESEZES 
Field Name s. Reset Value Description 


[91:16] 16'h0 Reserved 


мда cnt rd Іо | [15:0] 16'hFFFF wdg cnt rd low: Low 16 bit of 


w watchdog timer counter value 
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for read. 

wdg cnt rd high: High 16 bit of 
watchdog timer counter value 
for read. 

wdg cnt rd low and 

wdg cnt rd high are used 
together. 

This read-only register indicates 
current counter value. 

Read once can get watchdog 
counter value. No need to 
double read this reg. 

Refer to timer's 
TIMERO CNT RD or 
TIMER1 CNT RD 


7.3.4.2.11 WDG CNT RD HIGH 


Description: High 16 bit of watchdog counter value for read 


High 16bit of watchdog counter value for read (Reset 
0x0028 WDG CNT RD HIGH 
0x0000 FFFF) 


PI А EO ES ЕР ES EST P GN 


Reserved 


Type 


мда cnt rd high 


АК БЕШ ГА ЕЕЕ АН 


Туре 


“БЕГ 
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[31:16] 1610 Reserved 


wdg cnt rd hig | [15:0] 16'hFFFF Refer to мад cnt rd low 
h 


7.34.212 WDG IRGVALUE LOW 


Description: Low 16 bit of watchdog irq value 


WDG IRQVALUE LO 
0x002C Low 16 bit of watchdog irq value (Reset 0x0000_0000) 


КА БЕК Е ЕВ ЕЛ ЕЕ 


Reserved 


Type 


АШЕР Б ЕЛЕЕ ШЕ AU СЕБЕСИ 


мда irqvalue low 


Type 


[31:16] 1610 Reserved 


мда irqvalue | | [15:0] 16'h0000 мда irqvalue low: Low 16 bit 
ow of watchdog irqvalue. 
wdg irqvalue high: High 16 bit 
of watchdog irqvalue. 
мда irqvalue low апа wdg . 
irqvalue high are used 
together. 
It's useful in interrupt mode and 


combined mode. When 


мда cnt equal watchdog 
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irqvalue, an interrupt is 
generated. 

Default value of watchdog 
irqvalue is 32'h0003 0000, 
corresponds to 6 seconds, 
which means reset will occur 
after irq is 1 for 6 seconds. 


7.3.4.2.13 МОС IRQVALUE HIGH 


Description: High 16 bit of watchdog irq value 


WDG IRQVALUE HIG 
0x0030 High 16 bit of watchdog irq value (Reset 0x0000 0003) 


= ES де ШЕ КЕЕ ЕЕ ШЕЖЕ 


Reserved 


Type 


КА ЕЕ a eR uen He DN eM ЕЗ 


wdg irqvalue high 


Type 


[31:16] 1610 Reserved 


wdg irqvalue h | [15:0] 16'h0003 wdg irqvalue low: Low 16 bit 
igh of watchdog irqvalue. 
wdg irqvalue high: High 16 bit 
of watchdog irqvalue. 
мда irqvalue low and wdg_ 
irqvalue high are used 


together, which means reset will 
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occur after irq is 1 for 6 
seconds. 

It's useful in interrupt mode and 
combined mode. When 

wdg. cnt equal watchdog 
irqvalue, an interrupt is 
generated. 

Default value of watchdog 
irqvalue is 32'h0003 0000, 
corresponds to 6 seconds. 


7.3.5 Application Notes 


When software uses watchdog, it should set wdg eb bit and мад rtc ер bit in global 
control register, and also should guarantee arch пс eb is set. 

Before configuring watchdog, software should write 16'hE551 to wdg lock to unlock 
watchdog. 

Then Software configures all control registers — wdg load low, wdg load high, 

мдд irqvalue low, wdg irqvalue high, мда mode and wdg new. 

IMPORTANT: wdg load high should always be configured before writing wdg load low. 
Then wdg run is set to 1 to open counter. 

Reset mode is used as normal watchdog function. After enabled, watchdog timer can be 
loaded at any time, and software should guarantee the timer is reloaded before it 
decreases to 0. 

Whenever watchdog timer gets to 0, system reset is issued. Then system reboots, and 
watchdog timer comes back to 32'hFFFF FFFF, and all controlled registers and status 
also come back to reset value, except interrupt raw status. Interrupt raw status can be 
used to judge if or not system rebooting comes from watchdog reset. 

For interrupt mode, watchdog timer runs as a periodic generic timer. If watchdog timer gets 
to 0, an interrupt is issued, and then the timer is reloaded automatically. 
After receiving interrupt, software can check interrupt status by reading мад int mask, 


and can clear interrupt by writing 1 to wdg int clr. 
Interrupt mode is used as debug mode or as a generic periodic timer. 


Combined mode is the combination of reset mode and interrupt mode. Interrupt will be 


generated first if software doesn't feed wdg. Then software should stop wdg so that wdg 
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reset is not generated. If software cannot response to this interrupt, then wdg reset will be 


generated finally when мад cnt decease to 0 which reboots the entire system. 


When software completes using watchdog, it should disable wdg run firstly, then it disable 


мда пс eb and wdg eb in global control registers. 


It's IMPORTANT that only writing wdg load high cannot reload watchdog. Both 
мад load low апа мад load high should be written if watchdog need reloaded. And 


software must write wdg load high firstly, then write wdg load low. 


Another IMPORTANT thing is that there are 3-5 RTC clock cycles delay from setting 
wdg load low to counter setting success because of different clock domains, just as timer 


does. 


It's not recommended to read counter value in normal usage, just as timer does. 


7.4 Real Time Controller(RTC) 


7.4.10verview 


RTC Timer is used to count second, minute, hour and day, and to generate alarm in 


always-on power domain. 


7.4.2Features 
е Second counter: 0 — 59 
е Minute counter: 0 — 59 
€ Hour counter: 0 — 23 
е  Daycounter: 0 — 65535 
€ Second, minute, hour and day number can be changed by software 
€ Provide second interrupt, minute interrupt, hour interrupt and day interrupt 
€ Provide configurable alarm function 
€ Provide configurable auxiliary alarm function 
e  Allinterrupts can be used to wakeup system from deep sleep 
€ Alarm interrupt can be used to power up system from power-down status 
е Auxiliary alarm interrupt cannot be used to power up system 


е  VDDRTC is the power supply for second counter, minute counter, hour counter, day 


counter, and alarm function. And this power is always-on. 
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7.4.3Function Description 
Chip provides a very small always-power-on region supplied by VDDRTC. Second counter, 
minute counter, hour counter, day counter, and alarm function are put in this region, so 


these functions always works even if base band chip enters power-down status. 


Second counter, minute counter, hour counter and day counter are used to count second, 


minute, hour and day value, and to issue second, minute, hour and day interrupt. 


The value of these four counters can be changed by software, but the changing time is 
very long, about 125ms. In order to improve software efficiency, chip provides four 


interrupts to inform software changing completing. 


If changing the same counter, software must wait for current changing completion before 


changing next time. 


If changing different counters, the changes to four counters are independent, and it 


doesn't need wait for current changing completion before changing next one. 


Alarm function is used to generate alarm interrupt to inform software, to wake up system, 


or to power up system. 


Alarm second, minute, hour and day value is stored in VDDRTC power domain, and these 
four registers can be changed by software. It also takes long time to change these 


registers, and another four interrupt is provided for changing completing. 


Same as above, if changing the same counter, software must wait for current changing 
completion before changing next time. And if changing different counters, the changes to 
four counters are independent, and it doesn't need wait for current changing completion 
before changing next one. 

RTC Timer provides the second alarm function, named as auxiliary alarm, which has the 
similar function with alarm except that auxiliary alarm cannot power-up system. Auxiliary 
alarm registers aren't in VDDRTC power domain, so there aren't any limitations for 
software to configure related registers, no response interrupts and no need waiting for 
completion. 

Because НТС timers are in АТС clock domain, all interrupts can be used to wakeup 
system from deep sleep. Another important function is alarm interrupt can power up base 


band from power-down status. 


7.4.4Control Registers 


7.4.4.1 Memory map 
ARM base address: OxXXXX X200 ~ ОхХХХХ X27F 


Register Name Default Value 
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0x0068 RTC HRS AUXALM UPD 32'h00000000 
0x006C | RTC DAY AUXALM UPD 32'h00000000 


7.4.4.2 Register Descriptions 


7.4.4.2.1 RTC SEC CNT VALUE 


RTC second counter value REG 


0x0000 RTC Second Counter Value RTC SEC CNT VALUE 


К ЛЕ ЕЛЕЕ Е m e E ЕЕ 


Reserved 


Type 


БИ ЕЛ ЕКШЕ ЕШ RES ЗА А 


Reserved RTC SEC CNT VALUE 


Type 


Description: RTC second counter value 


Field Name Type | Reset | Description 
Value 


RTC SEC СМТ VALUE | [5:0] во |- | АТС second counter value 


7.4.4.2.2 ВТС MIN СМТ VALUE 
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RTC minute counter value REG 


0x0004 RTC Minute Counter Value RTC MIN CNT VALUE 


ЫЕ ЕЛЕ РЕЛ ЕЛЕ ESI E БАРА 


Reserved 


Type 


Reserved ВТС ММ СМТ VALUE 


Еее ЕЕ sp pr А БЕ 


Type 


Description: RTC minute counter value 


Field Name Type | Reset | Description 
Value 


RTC MIN CNT VALUE | [5:0] ЕЕ АТС minute counter value 


7.4.4.2.3 ВТС HRS CNT VALUE 


RTC hour counter value REG 


0x0008 RTC Hour Counter Value RTC HRS CNT VALUE 


И ЕГАР ЕЕ S Е Ko ЕШ Е 


Reserved 


Description: RTC hour counter value 
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Field Name Type | Reset | Description 
Value 


ВТС HRS СМТ VALUE | [4:0] ІНЕ АТС hour counter value 


74424 RTC DAY CNT VALUE 


RTC day counter value 


0х000С ВТС Day Counter Value RTC DAY CNT VALUE 


БЕЗ со ES ES HE d БАНА РА БА АВА АЕ 


Reserved 


Type 


А ЕЛЕ ЕШ ШАШ ЕЗ 


RTC DAY. CNT. VALUE 


Type 


Description: RTC day counter value 


Field Name Type | Reset | Description 
Value 


sve [жо [ws 
RTC DAY CNT VALUE | [15:0] Im ВТС day counter value 
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7.4.4.25 RTC SEC CNT UPD 


RTC second counter update REG 


0x0010 RTC Second Counter Update (reset 0x0000 0000) RTC SEC CNT UPD 


ВЕЗА ESTE n Е e А АИ n 


Reserved 


Type 


Reserved ВТС SEC. СМТ UPD 


ЄЧ ЕЕ ЕЕ ЕЕЕ ЯЙ 


ұл д - 


Description: ВТС second counter update 


Field Name Type | Reset | Description 
Value 


RTC SEC СМТ UPD | [5:0] RAW 1610 RTC second counter update 
Write new counter value to this register to start a 
second counter updating operation in VDDRTC 
domain. 
Reading this register can get recent updating 
value. 
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7.4426 ВТС MIN СМТ ОРО 


RTC minute counter update REG 


0x0014 RTC Minute Counter Update (reset 0x0000 0000) RTC MIN CNT UPD 


ВЕЗА ESTE T ЕЛЕ ЕЕ nn e eg ES ea n 


Reserved 


Type 


Reserved RTC MIN CNT UPD 


ЄЛ A ESTE pi pia 


Type 


Description: RTC minute counter update 


Field Name Type | Reset | Description 
Value 


RTC MIN CNT UPD | [5:0] RAW 1610 АТС minute counter КЕШ 
Write new counter value to this register to start а 
minute counter updating operation in VDDRTC 
domain. 
Reading this register can get recent updating value. 
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7.4.4.27 RTC HRS CNT UPD 


RTC hour counter update REG 


0x0018 RTC Hour Counter Update (reset 0x0000 0000) RTC HRS CNT UPD 


ВЕЗА eat tal А РАИ Een ern n 


Reserved 


Type 


Reserved RTC HRS СМТ UPD 


ЄЧ ЕЕЕ Е d ЕЕ Е a ЕЛ 


ұл кеш 


Description: ВТС hour counter update 


Field Name Type | Reset | Description 
Value 


RTC HRS СМТ UPD | [4:0] R/W 1510 RTC hour counter update 
Write new counter value to this register to start an 
hour counter updating operation in VDDRTC 
domain. 
Reading this register can get recent updating 
value. 
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7.44.2.8 RTC DAY CNT UPD 


RTC day counter update REG 


0x001C RTC Day Counter Update (reset 0x0000 0000) RTC DAY CNT UPD 


PSl СИ ЕЕ ЕЗЕШ А e eg Ese n й 


Reserved 


Type 


RTC DAY CNT UPD 


E АРА CRI EAR n 


~ 


Description: ВТС day counter update 


Field Name Type | Reset | Description 
Value 


вна [ro [ 


RTC_DAY_CNT_UPD | [15:0] R/W | 1610 | АТС day counter update 
Write new counter value to this register to start a 
day counter updating operation in VDDRTC 
domain. 
Reading this register can get recent updating 
value. 
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7.4.4.29 ВТС SEC АЕМ ОРО 


ВТС second alarm update REG 


0x0020 RTC Second Alarm Update (reset 0х0000 0000) RTC SEC ALM UPD 


ВЕЗА ESTE n 3055 Е e p n ЕЙ 


Reserved 


Type 


Reserved ВТС SEC АМ UPD 


ЄЧ RA ed ЕК ЕЕЕ ГА 22 


ұл в Í 


Description: RTC second alarm update 


Field Name Type | Reset | Description 
Value 


RTC_SEC_ALM_UPD | [5:0] R/W | 6'h0 RTC second alarm update 
Write new counter value to this register to start a 
second alarm updating operation in VDDRTC 
domain. 
Reading this register can get recent updating 
value. 
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7.4.4.2.10 ВТС MIN АМ ОРО 


RTC minute alarm update REG 


0x0024 RTC Minute Alarm Update (reset 0x0000 0000) RTC MIN ALM UPD 


B EISE ЕЗЕШ od d АЕ А SA d 


Reserved 


Type 


Reserved RTC MIN ALM UPD 


Pu p ба RR pimi 


Type 


Description: RTC minute alarm update 


Field Name Type | Reset | Description 
Value 


RTC MIN ALM UPD | [5:0] RAW 1610 АТС minute alarm oj -— 
Write new counter value to this register to start a 
minute alarm updating operation in VDDRTC 
domain. 
Reading this register can get recent updating value. 
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7.44.2.11 RTC HRS ALM UPD 


RTC hour alarm update REG 


0x0028 RTC Hour Alarm Update (reset 0x0000 0000) RTC HRS ALM UPD 


E СИР ERES E Е od e A d 


Reserved 


Type 


Reserved RTC HRS ALM UPD 


Pu E Е c EE e АЕ 


ұл — Мм 


Description: RTC hour alarm update 


Field Name Type | Reset | Description 
Value 


RTC HRS ALM UPD | [4:0] R/W 1510 RTC hour alarm update 
Write new counter value to this register to start an 
hour alarm updating operation in VDDRTC domain. 
Reading this register can get recent updating 
value. 
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7.44.2.12 RTC DAY ALM UPD 


RTC day alarm update REG 


0x002C RTC Day Alarm Update (reset 0x0000_0000) RTC_DAY_ALM_UPD 


ВЕЗА ae et aa Е ааа 


Reserved 


Type 


RTC_DAY_ALM_UPD 


БАКЕ ac Е к Кай 


~ 


Description: RTC day alarm update 


Field Name Type | Reset | Description 
Value 


omes [ws 


RTC DAY ALM UPD | [15:0] R/W |16h0 | RTC day alarm update 
Write new counter value to this register to start a 
day alarm updating operation in VDDRTC domain. 
Reading this register can get recent updating 
value. 
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7.4.4.2.13 ВТС INT EN 


RTC interrupt enable and hour format control REG 


0x0030 RTC Interrupt Enable (reset 0x0000 0000) RTC INT EN 


B СИА Е Е а 


Reserved 


Description: RTC interrupt enable and hour format control 


Field Name Type | Reset | Description 
Value 


эчи во [өм 


RTC DAY ALM UPD INT EN [15] RW ТО Day alarm updating complete interrupt 
enable 
0: disable 
1: enable 


RTC HRS ALM UPD INT EN [14] RW 110 Hour alarm updating complete interrupt 
enable 

RTC MIN ALM UPD INT EN [13] RW ТО Minute alarm updating complete 
interrupt enable 


RTC SEC ALM UPD INT EN [12] Second alarm updating complete 
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ttt M 


RTC DAY CNT UPD INT EN Day counter updating complete interrupt 


enable 


RTC HRS CNT UPD INT EN ТО Hour counter updating complete 


interrupt enable 


RTC MIN CNT UPD INT EN 110 Minute counter updating complete 


interrupt enable 


RTC SEC CNT UPD INT EN ТО Second counter updating complete 


interrupt enable 


RTC SPG UPD INT EN [ 110 Spare register updating complete 


interrupt enable 


RTC AUXALM INT EN в} mw [tmo | auxiliary alarm interrupt enable 


RTC HRS FORMAT SEL [5] RW 110 Hour format select 
0: The read back hour count is 
formatted as 0 to 23. 
1: The read back hour count is 
formatted as 0 to 11, and bit 4 represent 
AM or РМ - AM is 0 and РМ is 1. 


поза |o С [т [omm — ” 
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7.4.4.2.14 ВТС INT RAW STS 


RTC interrupt raw status REG 


0x0034 RTC Interrupt Raw Status (reset 0х0000 0000) RTC_INT_RAW_STS 


ВЕЗА eat УБА БА ЕКА РА ЕВА ГЕЈ 


Reserved 


Description: RTC interrupt raw status 


Field Name Type | Reset | Description 
Value 


эчи во [өм 


RTC DAY ALM UPD INT RAW STS 110 Day alarm updating complete 
interrupt raw status 


RTC HRS ALM UPD INT RAW STS 110 Hour alarm updating complete 
interrupt raw status 

RTC MIN ALM UPD INT RAW STS 110 Minute alarm updating complete 
interrupt raw status 

RTC SEC ALM UPD INT RAW STS 110 Second alarm updating 
complete interrupt raw status 
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RTC DAY CNT UPD INT RAW STS | Day counter updating complete 


interrupt raw status 


RTC HRS CNT UPD INT RAW STS | Hour counter updating complete 


interrupt raw status 


RTC MIN CNT UPD INT RAW STS j Minute counter updating 


complete interrupt raw status 


RTC SEC СМТ UPD INT RAW STS | Second counter updating 


complete interrupt raw status 


RTC SPG UPD INT RAW STS | Spare register updating 


complete interrupt raw status 


RTC AUXALM INT RAW STS i auxiliary alarm interrupt raw 


status 


СТЕНИ 
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7.4.4.2.15 RTC INT CLR 


RTC interrupt clear REG 


0x0038 RTC Interrupt Clear (reset 0х0000 0000) RTC INT CLR 


 АЕШЕЛ Е ЕЕ E od DES ВЫ 


Reserved 


Description: RTC interrupt clear 


Field Name Type | Reset | Description 
Value 


эчи [о [өм 


RTC DAY ALM UPD INT CLR [15] WO | 1’hO Day alarm updating complete 
interrupt clear 
Write 1 to this bit to clear 
corresponding interrupt 


RTC HOUR ALM UPD INT CLR [14] WO | ThO Hour alarm updating complete 
interrupt clear 

RTC MIN ALM UPD INT CLR [13] WO | ThO Minute alarm updating complete 
interrupt clear 
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RTC SEC ALM UPD INT CLR i Second alarm updating 


complete interrupt clear 


RTC DAY CNT UPD INT CLR | Day counter updating complete 


interrupt clear 


RTC HOUR CNT UPD INT CLR ; Hour counter updating complete 


interrupt clear 


RTC MIN CNT UPD INT CLR | Minute counter updating 


complete interrupt clear 


RTC SEC СМТ UPD INT CLR | Second counter updating 


complete interrupt clear 


RTC SPG UPD INT CLR | Spare register updating 


complete interrupt clear 
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7.4.4.2.16 RTC INT MASK STS 


RTC interrupt masked status REG 


0x003C RTC Interrupt Masked Status (reset 0x0000_0000) RTC_INT_MASK_STS 


 ЧАЕЛЕЛ ЕЕ ЕЛЕЕ ЕЕ ЕЕ e e ЗЕ n 


Reserved 


Description: RTC interrupt masked status 


Field Name Type | Reset | Description 
Value 


эчи о [өм 


RTC DAY АЕМ UPD INT MASK STS [15] 110 Day alarm updating complete 
interrupt masked status 


RTC HRS ALM UPD INT MASK STS [14] 110 Hour alarm updating complete 
interrupt masked status 

RTC MIN ALM UPD INT MASK STS [13] 1'hO Minute alarm updating 
complete interrupt masked 
status 


RTC SEC ALM UPD INT MASK STS [12] во то Second alarm updating 
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complete interrupt masked 


status 


RTC DAY CNT UPD INT MASK STS | Day counter updating complete 


interrupt masked status 


RTC HRS CNT UPD INT MASK STS ! Hour counter updating 


complete interrupt masked 


status 


RTC MIN CNT UPD INT MASK STS x Minute counter updating 


complete interrupt masked 


status 


RTC SEC СМТ UPD INT MASK STS ! Second counter updating 


complete interrupt masked 


status 


RTC SPG UPD INT MASK STS Spare register updating 


complete interrupt masked 


status 


RTC AUXALM INT MASK STS Í auxiliary alarm interrupt 


masked status 


' 
RTC ALM INT MASK STS [4] 1" alarm interrupt masked status 
RTC DAY INT MASK STS [3] day interrupt masked status 


RTC HRS INT MASK STS [2] 1" hour interrupt masked status 
RTC MIN INT MASK STS [1] minute interrupt masked status 


RTC SEC INT MASK STS Second interrupt masked 


status 
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7.44.2.17 RTC SEC ALM VALUE 


RTC second alarm value REG 


0x0040 RTC Second Alarm Value RTC SEC ALM VALUE 


ВЕЗА СИРА У 305 ЕЛ Е Ж e Enn n а 


Reserved 


Type 


ЄЛ p ЕЕ ЛЕЛ ЕСЕЛЕЙ 


Reserved RTC SEC ALM VALUE 


Type 


Description: RTC second alarm value 


Field Name Type | Reset | Description 
Value 


вте [ко јан rn 
RTC SEC ALM VALUE | [5:0] БЕККЕ АТС second alarm value 
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7.4.4.2.18 RTC MIN ALM VALUE 


RTC minute alarm value REG 


0x0044 RTC Minute Alarm Value RTC MIN ALM VALUE 


ERES ESTE ЕЗЕШ s ЕЕ ey А n ЕЙ 


Reserved 


Type 


ЕС CA EPA p RR RR pimi 


Reserved ВТО ММ АМ VALUE 


Туре 


Description: ВТС minute alarm value 


Field Name Type | Reset | Description 
Value 


RTC MIN ALM VALUE | [5:0] Umm RTC minute alarm value 


7.44.2.19 RTC HRS ALM VALUE 


ВТС hour alarm value REG 
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0x0048 RTC Hour Alarm Value RTC HRS ALM VALUE 


КИЕ ЕЛЕЕ ЕЛЕЕ ЕЛЕ БЕ ЕЛЕ 


Reserved 


Type 


Reserved RTC HRS ALM VALUE 


Без се c c d АВА пра ЕЗ ЕЕ 


Type 


Description: RTC hour alarm value 


Field Name Type | Reset | Description 
Value 


RTC HRS ALM VALUE | [4:0] во |. | RTC hour alarm value 


7.4.4.2.20 RTC DAY ALM VALUE 


RTC day alarm value REG 


0x004C RTC Day Alarm Value RTC DAY ALM VALUE 


628 РЕ ES Ee ЕЕ ЕЕ ШЕ 


Reserved 


ВТС DAY VALUE 


Oe ООО: 


Description: ВТС day alarm value 


eee [m С ООО 
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_____ | ТГ ЕЕ 
инн [о [өм 


RTC DAY ALM VALUE | [15:0] Imm RTC day alarm value 


7.4.4.2.21 ВТС SPG VALUE 


RTC spare register value REG 


0x0050 RTC Spare Register Value RTC SPG VALUE 


ERE E o d a d I ЕЙ 


Reserved 


Type 


Б АК ЕЛ ЕШ О ШЕШ Е Е 


RTC SPG VALUE RTC ALMLOCK VALUE 


Type 


Description: RTC spare register value 


Field Name Type | Reset | Description 
Value 


oar 


RTC_SPG_VALUE [15:8] во |- | RTC spare register value 
RTC ALMLOCK VALUE | [7:0] во |- | АТС alarm lock register value 
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7.4.4.2.22 ВТС SPG ОРО 


RTC spare register update REG 


0x0054 RTC Spare Register Update (reset 0x0000 0000) RTC SPG UPD 


Pe СИА ra fee ЕЕ od Don eon an 


Reserved 


Type 


RTC SPG UPD RTC ALMLOCK UPD 


E В EGIT CR ER en 


Type R/W R/W 


Description: RTC spare register update 


Field Name Type | Reset | Description 
Value 


mafe pes 


RTC_SPG_UPD [15:8] R/W | 810 RTC spare register update 
Write new counter value to this register to start a 
spare register updating operation in VDDRTC 
domain. 
Reading this register can get recent updating 
value. 


RTC ALMLOCK UPD | [7:0] R/W 1810 RTC alarm lock register update 
Write new counter value to this register to start a 
register updating operation in VDDRTC domain. 
Reading this register can get recent updating 
value. 
Write 8'hA5 to this register to unlock alarm 
function, and write other data to lock alarm 
function. That means, software must 8'hA5 to this 
register to enable alarm function before using this 
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[I LI de  — 


7.4.4.2.23 ВТС PWR FLAG CTRL 


RTC power flag control register REG 


ВТС PWR FLAG . 


CTRL 


RTC PWR FLAG SET RTC PWR FLAG CLR 


R/W RW 


Description: RTC power flag control register 


Field Name Type | Reset | Description 
Value 


ano [өм 


RTC_PWR_FLAG_SET | [15:8] RTC power flag register set 
RTC PWR FLAG CLR | [7:0] RTC power flag register clear 
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7.4.4.2.24 ВТС PWR FLAG STS 


RTC power flag status REG 


ВТС PWR FLAG . 


0х005С ВТС power Над status register (reset 0х0000_0000) 


Reserved 


STS 
Pu ЕЕЛЕЛ ЕЛ РА ЕЛ ЕЛЕЕ 


Туре 


А ЕЕ ЕШ ЕШШ on ЕИ ЕЛЕ 


Reserved RTC CLK FLAG STS 


Type 


Description: RTC power flag status 


Field Name Type | Reset | Description 
Value 


RTC PWR FLAG STS | [7:0] во 8196 | RTC power Пад status register 
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7.4.4.2.25 ВТС SEC AUXALM UPD 


RTC second auxiliary alarm update REG 


0x0060 RTC Second Auxiliary Alarm Update (reset 0х0000 0000) C SEC AUXALM UPD 


ВЕЗА ESTE n Ба ЕЕЕ e ey Ems ш 


Reserved 


Type 


ЄЧ a ed ИЕ ЕЕ А 


Reserved RTC SEC AUXALM UPD 


Type 


Description: RTC second auxiliary alarm update 


Field Name Type | Reset | Description 
Value 


ше ma so [re 
RTC SEC AUXALM UPD | [5:0] ВТС second е. alarm register 
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7.4.4.2.26 RTC MIN AUXALM UPD 


minute auxiliary alarm update REG 


0x0064 RTC Minute Auxiliary Alarm Update (reset 0x0000 0000) C MIN AUXALM UPD 


ES ES СИ Ра En E ЕЛ А РАИ Es ern ЕЙ 


Reserved 


Type 


Reserved RTC MIN AUXALM UPD 


ЄЧ a ed ЕЕ ЕЕ ГАУ 


ұл | Í 


Description: RTC minute auxiliary alarm update 


Field Name Type | Reset | Description 
Value 


sa [re [> 
RTC_MIN_AUXALM_UPD | [5:0] RTC minute auxiliary alarm register 
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7.4.4.2.27 ВТС HRS AUXALM UPD 


RTC hour auxiliary alarm update 


0x0068 ВТС Hour Auxiliary Alarm Update (reset 0х0000 0000) C HRS AUXALM UPD 


ВЕЗА ESTE ES а n ЕЛ n ey E en um 


Reserved 


Type 


ЄЛ ЕЕ Е ЕЕ ЕЕЕ ГАЙ 


Reserved RTC HRS AUXALM UPD 


Type 


Description: RTC hour auxiliary alarm update 


Field Name Type | Reset | Description 
Value 


ess [mane nw [ne 
RTC HRS AUXALM UPD | [4:0] RTC P Mi alarm register 
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7.4.4.2.28 RTC DAY AUXALM UPD 


RTC day auxiliary alarm update 


0x006C RTC Day Auxiliary Alarm Update (reset 0x0000 0000) C DAY AUXALM UPD 


ESI ae Е Е en ey Eso en un 


Reserved 


Type 


ВТС DAY. AUXALM. ОРО 


БАКЕ ЕЛЕЕ ЕЕ ЕЕ ЕЕ 


~ 


Description: АТС day auxiliary alarm update 


Field Name Type | Reset | Description 
Value 


sess [wn 
RTC DAY AUXALM UPD | [15:0] 1610 | RTC day auxiliary alarm register 
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7.4.4.2.29 ВТС SEC CNT RAW 


RTC second counter raw value REG 


0x0070 RTC Second Counter Raw Value RTC SEC CNT RAW 


B ES EE а ЕЛ ЕЕ fe ad A d 


Reserved 


Type 


Reserved ВТС SEC. CNT RAW 


fae ae ed ЕЕ pi pimi 


Туре 


Description: ВТС second counter raw value 


Field Name Type | Reset | Description 
Value 


RTC SEC СМТ RAW | [5:0] АТС second counter raw value 
Only for debug 
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7.4.4.2.30 RTC MIN CNT RAW 


RTC minute counter raw value REG 


0x0074 RTC Minute Counter Raw Value RTC MIN CNT RAW 


ВЕЗИ ESTE et Е E d ЕС un 


Reserved 


Type 


Reserved RTC MIN CNT RAW 


ЕС a ed ИЕ ЕЕЕ КҮҮ 


Туре 


Description: ВТС minute counter raw value 


Field Name Type | Reset | Description 
Value 


RTC MIN CNT RAW | [5:0] АТС minute counter raw value 
Only for debug 
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7.44.2.31 RTC HRS CNT RAW 


RTC hour counter raw value REG 


0x0078 RTC Hour Counter Raw Value RTC HRS CNT RAW 


ВЕЗА ESTE ВЕ БА ЕЕ А e eol Ense n n 


Reserved 


Type 


Reserved RTC HRS CNT RAW 


ЄЧ a ed А Е ЕЕ ЕЕ 


Type 


Description: RTC hour counter raw value 


Field Name Type | Reset | Description 
Value 


RTC_HRS_CNT_RAW | [4:0] RTC hour counter raw value 
Only for debug 
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7.4.4.2.32 RTC DAY СМТ RAW 


RTC day counter raw value REG 


0x007C RTC Day Counter Raw Value RTC DAY CNT RAW 


ВЕЗА ESTE ЕЗЕ ЕКА ЕЕ eol EE n n 


Reserved 


Type 


БАШ ЕЕ ЕЕЕ Е Ж ЕЕ ЕЕ 


RTC DAY CNT RAW 


Type 


Description: RTC day counter raw value 


Field Name Type | Reset | Description 
Value 


эни [ко pes 


RTC DAY CNT RAW | [15:0] ВТС day counter raw value 
Only for debug 


7.4.5 Application Notes 


Second counter, minute counter, hour counter and day counter always runs in VDDRTC 
domain. But if software wants to access or control these functions, it should set rtc eb and 


rtc rtc eb firstly. 


After setting rtc eb and rtc rtc. eb, software can get second, minute, hour and day counter 
value by reading rtc sec cnt value, rtc min cnt value, rtc hrs cnt value and 


rtc day cnt value. 


ВТС timer provides second interrupt, minute interrupt, hour interrupt and day interrupt. 


Software can enable these interrupts by setting 1 to rtc sec int en, гіс min int en, 


rtc sec hrs en апа ќе day int en, check status by reading rtc sec int mask sts, 


rtc min int mask sts, rtc hrs int mask sts and rtc day int mask sts, clear these 


interrupts by writing 1 to rtc sec int сіг, rtc min int сіг, rtc hrs int си and 


rtc day int clr. 
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Software can update four counter values by writing new value to rtc sec cnt upd, 


rtc min cnt ира, rtc hrs cnt ира or йс day cnt ира. But the changing takes very long 


time, about 125ms. In order to improve software efficiency, RTC timer provides four 
interrupts to inform software changing completion. Software can enable these interrupts by 


setting rtc sec cnt upd int en, rtc min cnt upd int en, rtc hrs cnt upd int en and 


rtc day cnt upd int en, check status by reading rtc sec cnt upd int mask sts, 


rtc min cnt upd int mask sts, rtc hrs cnt upd int mask sts and 


rtc day cnt upd int mask sts, clear these interrupts by writing 1 to 


rtc sec cnt upd int clr, rtc min cnt upd int clr, rtc cnt upd hrs int clr and 


пс day cnt ира int сіг. 


If changing the same counter, software must wait for current changing completion before 
changing next time. 

If changing different counters, the changes to four counters are independent, and it 
doesn't need wait for current changing completion before changing next one. 

RTC timer provides an alarm function. If an alarm occurs, alarm interrupt is issued. 
Software can enable this interrupt by setting rtc alm int en, check status by reading 


rtc alm int mask sts, and clear this interrupt by writing 1 to rtc alm int clr. 


Alarm value can be configured by writing expected value to rtc sec alm upd, 


rtc min alm upd, rtc hrs alm upd and rtc day alm upd. But the changing takes very 


long time, about 125ms. In order to improve software efficiency, RTC timer provides four 
interrupts to inform software changing completion. Software can enable these interrupts by 


setting rtc sec alm upd int en, rtc min alm upd int en, rtc hrs alm upd int en and 


rtc day alm upd int en, check status by reading rtc sec alm upd int mask sts, 


rtc min alm upd int mask sts, rtc hrs alm upd int mask sts and 


rtc day alm upd int mask sts, clear these interrupts by writing 1 to 


гіс sec alm upd int сіг, rtc min ат upd int сіг, rtc hrs ат upd int си and 


rtc day alm upd int clr. 


Same as above, if changing the same counter, software must wait for current changing 
completion before changing next time. And if changing different counters, the changes to 
four counters are independent, and it doesn't need wait for current changing completion 


before changing next one. 


The chip provides an alarm lock function to enable or disable alarm function. Before using 
alarm, software must write 8'hA5 to rtc almlock upd to enable alarm function. To write 
other data to rtc almlock upd can disable alarm function. The disable or enable setting 


won't be reset during power-on reset. Because this lock function is in VDDRTC domain, 
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software also need wait for changing completion interrupt, and the related interrupt control 


bits are rtc spg ира int en, rtc spg ира int mask sts and rtc spg ира int сіг. 


RTC timer also provides the second alarm function, named as auxiliary alarm, which has 
the similar function with alarm except that auxiliary alarm cannot power-up system. 

Auxiliary alarm registers aren't in VDDRTC power domain, so there aren't any limitations 
for software to configure related registers, no response interrupts and no need waiting for 


completion. 


If an auxiliary alarm occurs, auxiliary alarm interrupt is issued. Software can enable this 


interrupt by setting rtc auxalm int en, check status by reading rtc auxalm int. mask sts, 


and clear this interrupt by writing 1 to rtc auxalm int clr. 


Auxiliary alarm value can be configured by writing expected value to rtc sec auxalm upd, 


rtc min auxalm upd, rtc hrs auxalm upd and rtc day auxalm upd. 


Because АТС timers are in ВТС clock domain, all interrupts can be used to wakeup 
system from deep sleep. Another important function is alarm interrupt can power up base 


band chip from power-down status. 


7.5 Ext Interrupt Controller(EIC) 


7.5.1 Overview 


The EIC sub-module provides up to 16 EIC source input signal connection. A de-bounce 
mechanism is used to capture EIC's stable status and a single-trig mechanism is 
introduced into this sub-module to enhance the input event detect reliability. In addition, 
this sub-module's clock can be shut off automatically to reduce power dissipation. The 
de-bounce range is from 1 ms to 4 s with the step of 1 ms. Those input signals shorter than 


1 ms will be omitted at this sub-module. 


7.5.2 Features 


V.0.2 


е high level detect and interrupt generate(not bypass mode) 

€ low level detect and interrupt generate(not bypass mode) 

е interrupt mask(not bypass mode) 

е interrupt clear(not bypass mode) 

€ level interrupt generate at system powerdown with once active trig(not bypass mode) 
€  keepinterrupt stable when no interrupt clear(not bypass mode) 

€ input data sample or mask(not bypass mode) 

€  debounce number configurable(not bypass mode) 


€ only once trig active(not bypass mode) 
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trig level condition configurable(not bypass mode) 

€ high level detect and interrupt generate(bypass mode) 

€ low level detect and interrupt generate(bypass mode) 

€ interrupt mask(bypass mode) 

е interrupt clear(bypass mode) 

€ input data sample or mask(bypass mode) 

€ level interrupt generate at system power down(bypass mode) 


€ force to open the clock of debounce 


7.5.3 Function Description 


APB APB 
BUS INTERFACE 
Regs 


| 


Detect Debounce 


EIC 


> INT 


ARM 
Core 


Figure 7.5-1 EIC block diagram 


As the above diagram shows, SW communicates with EIC module by APB BUS. When the module 


has received active input signals, interrupts will be created to notify ARM core. 
7.5.4 Control Registers 


7.5.4.1 Memory map 
EICO: CHGR INT; 
EIC1: PBINT; 
EIC2: PBINT2; 
EIC3: AUDIO HEAD BUTTON; 
EIC4:CHGR. СУ STATUS 
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EIC5: AUDIO HEAD INSERT; 
EIC6: VCHG_OVI; 

EIC7: AUDIO HEAD_INSERT2; 
EIC8: BATDET OK; 

EIC9: EXT. RSTN (inverse polarity); 
EIC10: EXT XTL ENO; 

EIC11: AUD HEAD INSERT 3; 
ECI12: AUD HEAD INSERT ALL; 
EIC13: not used 

EIC14: not used 

EIC15: not used 


EIC base address: OxXXXX X280. 


Offset Address Name Description 
0x0000 EICDATA EIC bits data input 
0x0004 EICDMSK EIC bits data mask 
0x0014 EICIEV EIC bits interrupt event 
0x0018 EICIE EIC bits interrupt enable 
0x001C EICRIS EIC bits raw interrupt status 
0x0020 EICMIS EIC bits masked interrupt status 
0x0024 EICIC EIC bits interrupt clear 
0x0028 EICTRIG EIC bits trig control 
0x0040 EICOCTRL EICO control register 
0x0044 EIC1CTRL EIC1 control register 
0x0048 EIC2CTRL EIC2 control register 
0x004C EIC3CTRL EIC3 control register 
0x0050 EIC4CTRL EIC4 control register 
0x0054 EICBCTRL EIC5 control register 
0x0058 EIC6CTRL EIC6 control register 
0x005C EIC7CTRL EIC7 control register 
0x0060 EIC8CTRL EIC8 control register 
0x0064 EIC9CTRL EIC9 control register 
0x0068 EIC10CTRL EIC10 control register 
0x006C EIC11CTRL EIC11 control register 
0x0070 EIC12CTRL EIC12 control register 
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7.5.4.2 Register Descriptions 


7.5.4.2.1 EICDATA 


Description : EIC bits data register, read only 


0x0000 (reset 0х0000 0000) EICDATA 


КА КЕЛЕЕ ЕЛ ES А d d dis el ЕЛ 


Reserved 


Type 


И ОШ a EON d Eo НҮҮ 


Reserved EICDATA 


Type 


š Type | Reset Description 
Value 
EICDATA [12:0] СИ 1310 EIC bits data input 


Note: EICDATA synchronizes the original data inputs with 2 cycles of Rtcdiv5 clk, so SW need delay 


2ms to get the exact value of original data inputs when Rtcdiv5 clk is enabled. 


7.5.4.8. EICDMSK 


Description : EIC bits data mask register 
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0x0004 (reset 0х0000 0000) EICDMSK 


И ВВ БА РА РА О РА АРА ЕЕ 


Reserved 


Type 


АЙ А КШ ОБУ ЕС 


Reserved EICDMSK 


a ~ 


d Type | Reset | Description 
Value 


EICDMSK [12:0] 13'h0 EICDATA register can be read if EICDMSK set “1” 


7.5.4.2.3 EICIEV 


Description : EIC bits interrupt status register 
0x0014 (reset 0x0000_00FF) EICIEV 
БЕЗ ЕЕ e ЕТЕ es e ВЕ n 


Reserved 


Type 


Reserved EICIEV 


Бе ЕШ Ы ЕЕЕ ea 


a ~ 
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d Type | Reset Description 
Value 


EICIEV [12:0] R/W 13'h1FFF | EIC bits interrupt status register: 
“1” high levels trigger interrupts, 
“0” low levels trigger interrupts. 


7.5.4.2.4 ЕСЕ 


Description : EIC bits interrupt enable register 
0x0018 (reset 0x0000_0000) EICIE 


КА ЕДЙ S s ЕЕ n d EST a o 


Reserved 


Type 


КА ЕЕ ШЕ Е el es e вен o ЕН 


Reserved EICIE 


a ~ 


d Туре | Reset | Description 
Value 


EICIE [12:0] R/W 1310 EIC bits interrupt enable register: 
“1” corresponding bit interrupt is enabled. 
“0” corresponding bit interrupt isn't enabled 


7.5.4.2.5 EICRIS 


Description : EIC bits raw interrupt status register, and it reflects the status of interrupts 
trigger conditions detection on pins (prior to EICMIS) 
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0x001C (reset 0х0000 0000) EICRIS 


CS ESTE Е a ЕБ ERE АЗЫ Е 


Reserved 


Type 


ES ETE ШЕЕ RO AG ШЕ 


Reserved EICRIS 


Type 


d Type | Reset | Description 
Value 


EICRIS [12:0] 1310 EIC bits raw interrupt status register: 
"1" interrupt condition met 
"0" condition not met 


7.5.4.2.6 EICMIS 


Description : EIC bits masked interrupt status register 
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0x0020 (reset 0х0000 0000) EICMIS 


Дай ВВ БА РА А E E Ea ЕЕ БЕ ЕЛЕ 


Reserved 


Type 


Reserved EICMIS 


без О ЕШШ E o d o ЕЛ 


Type 


Note: EICMIS = EICIE & EICRIS 


d Туре | Reset | Description 
Value 


EICMIS [12:0] 13'h0 EIC bits masked interrupt status register: 
“1” Interrupt active 
“О” interrupt not active 


7.5.4.2.7 EICIC 


Description : EIC bits interrupt clear register 
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0x0024 (reset 0х0000 0000) EICIC 
E ВВ БА РА РА E РА Ea sd БЕ ЕЛЕ 
E — дж 


: 


АЙ А ШШ 4 o ЕТ 


Reserved EICIC 


: 


i 


d Type | Reset | Description 
Value 


EICIC [12:0] WO 1310 EIC bits interrupt clear register: 
"1" clears detected interrupt. 
"0" has no effect. 


7.5.4.2.8 EICTRIG 


Description : EIC bits trig control register 
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0x0028 (reset 0х0000 0000) EICTRIG 


PD БА EE E ES Ea ЕЕ 


Reserved 


: 


АЙ БШ ШШЕ ЕЗ d ЕС 


Reserved EICTRIG 


: 


i 


d Type | Reset | Description 
Value 


EICTRIG [12:0] WO 1310 EIC bits trig control register: 
“1”: generate the trig start pulse 
"0": no effect 
It must set EICTRIG for using de-bounce function 
and getting active interrupt. 


7.5.4.8.9 EICOCTRL 


Description : EICO control register 
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0x0040 (reset 0x0000_ 4032) EICOCTRL 


И ЕЕ ЕЕ ЕЛЕ ЕЛ S Pr 


Reserved 
ES 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E- 
NC 
Name | CL Reserved DBNC CNT 
E 
к. zi 
N 
DB 
NC 
Type | RW | RW RO RW 


Ма Туре | Reset Description 
Value 


FORCE CLK DBNC | [15] RAN | 10 1: clock of dbnc forced open; 
0: no effect 
DBNC EN [14] R/W de-bounce mechanism enable or disable: 
1 епаЫе,0 disable(bypass) 
О eme ze јо 


ОВМС СМТ [11:0] R/W | 121032 | de-bounce counter period value setting, the unit 
is millisecond 


7.5.4.2.10 EICTCTRL 


Description : EIC1 control register 
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0x0044 (reset 0x0000 4032) EIC1CTRL 


И ЕЕ ЕЕ ЕЛЕ ЕЛЕ En n ЕЛЕ 


Reserved 
ES 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E- 
NC 
Name | CL Reserved DBNC CNT 
E 
к. zi 
N 
DB 
NC 
Type | RW | RW RO RW 


Ма Type | Reset Description 
Value 


FORCE CLK DBNC | [15] R/W | 10 1: clock of dbnc forced open; 
0: no effect 
DBNC EN [14] R/W de-bounce mechanism enable or disable: 
1 епаЫе,0 disable(bypass) 
О СС ze јо 


ОВМС СМТ [11:0] R/W | 12'h032 | de-bounce counter period value setting, the unit 
is millisecond 


7.5.4.2.11 EIC2CTRL 


Description : EIC2 control register 
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0x0048 (reset 0x0000_ 4032) EIC2CTRL 


КИ ЕЕ ЕЕ ЕЛЕ ЕЛ e ea 


Reserved 
ES 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E- 
NC 
Name | CL Reserved DBNC CNT 
E 
к. zi 
N 
DB 
NC 
Type | RW | RW RO RW 


Ма Type | Reset Description 
Value 


FORCE CLK DBNC | [15] R/W | 10 1: clock of dbnc forced open; 
0: no effect 
DBNC EN [14] R/W de-bounce mechanism enable or disable: 
1 епаЫе,0 disable(bypass) 
О СС ze јо 


ОВМС СМТ [11:0] R/W | 12'h032 | de-bounce counter period value setting, the unit 
is millisecond 


7.5.4.2.12 EIC3CTRL 


Description : ЕІСЗ control register 
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0x004C (reset 0x0000_ 4032) EIC3CTRL 


S ЕЕ E ЕЛЕЕ ЕЛА 5 ЕЛЕ 


Reserved 
ES 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E- 
NC 
Name | CL Reserved DBNC CNT 
E 
к. zi 
N 
DB 
NC 
Type | RW | RW RO RW 


Ма Type | Reset Description 
Value 


FORCE CLK DBNC | [15] R/W | 10 1: clock of dbnc forced open; 
0: no effect 
DBNC EN [14] R/W de-bounce mechanism enable or disable: 
1 епаЫе,0 disable(bypass) 
О СС ze јо 


ОВМС СМТ [11:0] R/W | 12'h032 | de-bounce counter period value setting, the unit 
is millisecond 


7.5.4.2.13 EICACTRL 


Description : EIC4 control register 
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0x0050 (reset 0x0000_ 4032) EIC4CTRL 


Ж ЕЕ ЕЕ ЕЛЕ ЕЛ 5 ЕЛЕ 


Reserved 
ES 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E- 
NC 
Name | CL Reserved DBNC CNT 
E 
к. zi 
N 
DB 
NC 
Type | RW | RW RO RW 


Ма Type | Reset Description 
Value 


FORCE CLK DBNC | [15] R/W | 10 1: clock of dbnc forced open; 
0: no effect 
DBNC EN [14] R/W de-bounce mechanism enable or disable: 
1 епаЫе,0 disable(bypass) 
О СС ze јо 


ОВМС СМТ [11:0] R/W | 12'h032 | de-bounce counter period value setting, the unit 
is millisecond 


7.5.4.2.14 EICBCTRL 


Description : EIC5 control register 
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0x0054 (reset 0x0000_ 4032) EIC5CTRL 


КИ ЕШ E E ЕД ЕЛЕ 5 ЕЛЕ 


Reserved 
ES 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E- 
NC 
Name | CL Reserved DBNC CNT 
E 
к. zi 
N 
DB 
NC 
Type | RW | RW RO RW 


Ма Туре | Reset Description 
Value 


FORCE CLK DBNC | [15] RAN | 10 1: clock of dbnc forced open; 
0: no effect 
DBNC EN [14] R/W de-bounce mechanism enable or disable: 
1 епаЫе,0 disable(bypass) 
О eme ze јо 


ОВМС СМТ [11:0] R/W | 121032 | de-bounce counter period value setting, the unit 
is millisecond 


7.5.4.2.15 EIC6CTRL 


Description : EIC6 control register 
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0x0058 (reset 0x0000_ 4032) EIC6CTRL 


КИ ЕЕ ЕЕ ЕЛЕЕ ЕЛЕ se ЕЛЕ 


Reserved 
ES 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E- 
NC 
Name | CL Reserved DBNC CNT 
E 
к. zi 
N 
DB 
NC 
Type | RW | RW RO RW 


Ма Туре | Reset Description 
Value 


FORCE CLK DBNC | [15] RAN | 10 1: clock of dbnc forced open; 
0: no effect 
DBNC EN [14] R/W de-bounce mechanism enable or disable: 
1 епаЫе,0 disable(bypass) 
О eme ze јо 


ОВМС СМТ [11:0] R/W | 121032 | de-bounce counter period value setting, the unit 
is millisecond 


7.5.4.2.16 EIC7CTRL 


Description : EIC7 control register 
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0x005C (reset 0x0000_ 4032) EIC7CTRL 


ҚЗ ЕЕ ЕЕ ЕЛЕЕ ЕЛ Р БЕ ЕЛЕ 


Reserved 
ES 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E- 
NC 
Name | CL Reserved DBNC CNT 
E 
к. zi 
N 
DB 
NC 
Type | RW | RW RO RW 


Ма Type | Reset Description 
Value 


FORCE CLK DBNC | [15] R/W | 10 1: clock of dbnc forced open; 
0: no effect 
DBNC EN [14] R/W de-bounce mechanism enable or disable: 
1 епаЫе,0 disable(bypass) 
О [аюв | ЕНЕҢ 


ОВМС СМТ [11:0] R/W | 12'h032 | de-bounce counter period value setting, the unit 
is millisecond 


7.5.4.2.17 EIC8CTRL 


Description : EIC8 control register 
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0x0060 (reset 0x0000_ 4032) EIC8CTRL 


Ка ЕЛЕ E ЕЛЕЕ 5 ЕЛЕ 


Reserved 
ES 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E- 
NC 
Name | CL Reserved DBNC CNT 
E 
к. zi 
N 
DB 
NC 
Type | RW | RW RO RW 


Ма Туре | Reset Description 
Value 


FORCE CLK DBNC | [15] RAN | 10 1: clock of dbnc forced open; 
0: no effect 
DBNC EN [14] R/W de-bounce mechanism enable or disable: 
1 епаЫе,0 disable(bypass) 
О eme ze јо 


ОВМС СМТ [11:0] R/W | 121032 | de-bounce counter period value setting, the unit 
is millisecond 


7.5.4.2.18 EIC9CTRL 


Description : EIC9 control register 
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0x0064 (reset 0x0000_ 4032) EIC9CTRL 


ЕЗ ЕЕ ЕЕ ЕЛЕЕ ЕЛЕ Р БЕ ШЕ ЕЛЕ 


Reserved 
ES 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E- 
NC 
Name | CL Reserved DBNC CNT 
E 
к. zi 
N 
DB 
NC 
Type | RW | RW RO RW 


Ма Type | Reset Description 
Value 


FORCE CLK DBNC | [15] R/W | 10 1: clock of dbnc forced open; 
0: no effect 
DBNC EN [14] R/W de-bounce mechanism enable or disable: 
1 епаЫе,0 disable(bypass) 
О СС ze јо 


ОВМС СМТ [11:0] R/W | 12'h032 | de-bounce counter period value setting, the unit 
is millisecond 


7.5.4.2.19 EICTOCTRL 


Description : EIC10 control register 
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0x0068 (reset 0x0000_ 4032) EIC10CTRL 


ЕЕ ЕЕ E ЕЛЕ ЕЛ Е 


Reserved 
ES 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E- 
NC 
Name | CL Reserved DBNC CNT 
E 
к. zi 
N 
DB 
NC 
Type | RW | RW RO RW 


Ма Type | Reset Description 
Value 


FORCE CLK DBNC | [15] R/W | 10 1: clock of dbnc forced open; 
0: no effect 
DBNC EN [14] R/W de-bounce mechanism enable or disable: 
1 епаЫе,0 disable(bypass) 
СО СС ze јо 


ОВМС СМТ [11:0] R/W | 12'h032 | de-bounce counter period value setting, the unit 
is millisecond 


7.5.4.2.20 EICT1CTRL 


Description : EIC11 control register 
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0x006C (reset 0x0000_ 4032) EIC11CTRL 


И ЕЕ ЕЕ ae 


Reserved 
ES 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E- 
NC 
Name | CL Reserved DBNC CNT 
E 
к. zi 
N 
DB 
NC 
Type | RW | RW RO RW 


Ма Type | Reset Description 
Value 


FORCE CLK DBNC | [15] R/W | 10 1: clock of dbnc forced open; 
0: no effect 
DBNC EN [14] R/W de-bounce mechanism enable or disable: 
1 епаЫе,0 disable(bypass) 
СО СС ze јо 


ОВМС СМТ [11:0] R/W | 12'h032 | de-bounce counter period value setting, the unit 
is millisecond 


7.5.4.2.21 EIC12CTRL 


Description : EIC12 control register 
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0x0070 (reset 0x0000_ 4032) EIC12CTRL 


ERES ЕЕ ЕЕ ЕЛЕ ЕЛ Е 


Reserved 
ES 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC 
DB 
E- 
NC 
Name | CL Reserved DBNC CNT 
E 
к. zi 
N 
DB 
NC 
Type | RW | RW RO RW 


Ма Туре | Reset Description 
Value 


FORCE CLK DBNC | [15] RAN | 10 1: clock of dbnc forced open; 
0: no effect 
DBNC EN [14] R/W de-bounce mechanism enable or disable: 
1 епаЫе,0 disable(bypass) 
О eme ze ООО 


ОВМС СМТ [11:0] R/W | 121032 | de-bounce counter period value setting, the unit 
is millisecond 


7.5.4.2.22 Related Clock & Interrupt control registers 
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APB clock Enable register of 
OxXXXX ХС08 | MODULE ЕМО [3] "n 
ana apb if, bit 3 for EICA 


OxXXXX XEF4 | ARCH EN о |+ | Enable for arch clk, bit 0 for ana int 
OxXXXX XC10 | ВТС CLK ENO за | о | СК rtcdv32 eic clock Enable of ЕСА 
OxXXXX XC14 | SOFT RSTO mf о | Software reset Е СА module 


7.5.5 Application Notes 


7.5.5.1 Programming Model 
For EIC sub-module, software needs to adopt corresponding steps as follows: 


1) When system resets, EIC module is also under the reset status and cannot 
capture the EIC input signals. At the process of system initialization, ARM 
needs to configure the EIC input signal detecting conditions, such as 170 
detection, read INT status registers and write EICIC to clear the EIC INTs. 
Then, if necessary, ARM sends a trig start pulse to commence one EIC 
signal detection process. Before system enters deep-sleep mode or closes 
PCLK, it ought to assure that EIC INT has been enabled and cleared and 
system has sent out active trig start pulse. 

2) After receiving the trig start pulse, EIC module starts the process of EIC 
signal detection. If EIC captures one stable input signal, it will send an INT to 
ARM, shut off the clock of debounce circuit automatically and wait for next 
trig start pulse. 

3) When ARM receives the EIC INT again, it enters INT process flow. And if EIC 
input condition changes, ARM needs to configure those detecting condition 
registers again. Then, if necessary, ARM sends a trig start pulse again to 
commence a new EIC signal detection process. 

4) Step 1 to step 3 cycles. 

5) For the debounce bypass mode, ARM can receive INT without the need of 


sending trig start pulse. 


7.5.5.2 Programming Notes 
1) The register, EICIEV, is used to set the input signal constraints for INT 
trigger. 
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2) EICINT comes from EICMIS, which EICMIS is equal to EICIE & EICRIS. So, 
if it needs to get some EIC' INT, the EICIE should be unmasked. And if ARM 
has received one EIC INT, it maybe need to mask the corresponding bit of 
EICIE to avoid to received the same INT, and set corresponding bits 1 to of 
EICIC. 

3) The interval of two EIC trigger instructions needs be longer than 2 ms. 

4) To quit EIC FSM correctly, it needs 2 or 3 additional milliseconds. So it needs 


consider the additional time for exact debounce period. 


7.6 Aux ADC Controller(ADC) 


7.6.1 Overview 


V.0.2 


The AuxADC is а 32-channel 12bits output ADC (11bit resolution), it samples VBAT 


voltage, etc 


The AuxADC mainly arbitrates multi-channel ADC request and controls the sampling 
process of analog part. Among these 32 channels, all channels can be controlled by SW, 
and therefore, they are called SW channels. They are also can be controlled by HW, they 
are also called HW channels. It includes 16 high priority HW channels and 16 low priority 
HW channels, the priority is: high priority HW channels » SW channels » low priority HW 


channels. 


You can get output data from APB interface or output port adc dout of module 
adc convert 2720, but you can only get current channels information by read register 
ADC_DEBUG, because of don't create data output port for any channels. In addition, the 
data of 8 hardware channels is placed in 8 registers, such as can get спаппе!-0 data by 
read register ADC FAST HW СНО DAT. 
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— 0 » 
~ 


Fast HW request CH CFG 


Hit request? 
SW request я” Ше < — p 4 Analog INO 
— 0 yy < Analog IN1 

< ! 


Slow HW request Hit Analog IN 
| 546 :-: 
7 

— — pp 
546 — ——— 


< Analog INn 


Figure 7.6-1 AuxADC Requests and Channels 


7.6.2 Features 
е Sample frequency >=33 kHz; 
е Support arbitration between SW and HW channels; 
е Support up to 32 channels; 
е Support interrupt functions; 
€ Configurable channel ID for HW channel; 
€ Configurable sampling delay for HW channel; 


е Support Configurable periodic sampling for HW channel 


7.6.3 Signal Description 


System Signal 

€ bL dee 0 0 
pe рр emm LL 
эшле | || ИНС“ ЕИ 


bene || — СИ 
эз pe СЕ 
usc СО СЕ ССОО 
АРВ 


w-— [р ew 
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mm DI [em —_ 
p СО || ee — 
> [hE Fe 
mn — си си ери есето 
мәні [oe ИЕА 
мән ___ [we [eee — 
mem fo fis Е ООО 
Interface with convert 

мемен op fe ИАС 
em opem [же 1 _ 
тош [op [m es —_ 
rr 
ЕЕ ри јази 


10 Request signal, force ADC conversion stop, all 
1 signals from adc. convert to analog will be reset to 
adc stop req default value. 
à Acknowledge signal, will be valid after аас convert 
adc stop ack stop. 


anlg adc dvaild ANN 0 adc sample data valid , 2 clk adc cycles 
апо adc din Qe | adc sample data 


Interface with analog 


енеке о је јео И 


| Aux ADC current sense enable signal, active high, 
rg auxad currentsen default 0. 


жем» [e НИ LLL 
sensa [o [ L 


Interface with HW channel 


жа [е [з Ir 
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pee [oem m — —  — 
жит ІН ІН E Бин 
peo ІН ІН E Бин 
жит С | E Бин 
месе СОС анан 


Interface between convert and analog PHY 


ем ИСИ ermon 
же — |o [эт [emm m 1 _ 
ж» fof e [eme m — 
ме» [of fw СТИ 
жокшы» [or [re [eme — 
меке |10) ОО 
ВТ СЕСИИ К _ 


7.6.4 Function Description 


The ADC application circuit is as follow. 


External Analog IN 


AuxADC 


оо — > > 


APB Bus Internal Analog IN 


Figure 7.6-2 ADC Application Diagram 


The ADC is controlled by system through APB bus, ADC does the channel arbitration and 


ADC conversion control. The ADC's block diagram is shown in the following figure. 
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DAC 


Analog input 


ВС AUXAD. OFFCAL > 
RG_AUXAD SLOW „ 
RG_AUXAD_AVDRAGEI2:0J ado бошто). 
RG AUXAD CS[40] |. CADO 
| их 
RG_AUXAD_STOP_REQ 
G_AUXAD ; ——— convert 2720 
DA AUXAD INIT 
О | РА AUXAD RSTN — 
MUX — ia > Cmp in 
CLK AUXAD 6P5M Q Š 
_AD_AUXAD_DATII 1:0] 
a AD_AUXAD_VLD adc cs[3110] 
Үү; 
АО AUXAD STOP. АСК 
| RG_AUXAD_THM_CAL ,_ 
RG_AUXAD_SCALE[1:0] |. 
RG_AUXAD_CURRENTSEN_EN _ 
ВО АЏХАО ТЕФТ ЕМ, 
ВС AUXAD REF. SEL 
> 
DIGITAL PART ANALOG PART 


Figure 7.6-3 ADC controller block diagram 


The ADC includes a digital control part and an analog conversion part. The digital control part 


arbitrates and responds to the sampling request, sends the control to the analog part. The 


analog part consist of a DAC (digital to analog convertor), and a comparator. The DAC 


converses the input data to a reference voltage, while the comparator compares the reference 


voltage and input voltage and sends out a compare result. 


First, the digital part powers up the analog part, and gives an initial data (0x800) to the analog 


part. After the initial process, the ADC starts the MSB conversion. The initial data is for half 


reference voltage. If the input voltage is greater than it, the data will be changed to 0xC00, else 


the data will be changed to 0x400. After all bit of ADC (from MSB to LSB) are conversion done, 


final conversion data are output. The ADC conversion process is as in the figure below. 
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tac мар ШІЛЛЛЛЛЛЛЛЛЛЛЛЛЛЛЛЛЛЛЛЛЛЛЛЛЛЛЛЛ 
ret adc n eel CI 
adc init 


вас comer JUUUUUUL --JUU UU UU UU UU UU UU UU $e 
adc_pd | 
НИ ^^ Ün f —————————— 
adc conv en |. LN. 
adc latchen ПЕЕ, РЕ КЕ ЕЕ snl m — Ib fr» 


ч 
cmp in | 4cyde ! | 


adc dout[11:0] 32'h8000 32'hc000 32'ha000 
| | 
adc dvalid | | 
у 4 cycle * 12 2 


Figure 7.6-4 АРС Conversion Timing 


The normal initial time includes 50 6.5MHz cycles, they also can be configured as slow mode, it 


includes 70 6.5MHz cycles. When the 'adc slow' is set to ‘1’, it will improve ADC internal sample time. 


clk adc | Балана “С” dt 
rst adc n 
adc cs id 
adc slow 
M Set value 
adc average 
adc init 
VU 
/ V V default Р default 
adc cs | А А value 0 Set value by adc cs id value 0 
adc offset cal o 
adc pd 
init time-50/70 init time-50/70 
cycles cycles 
average function 
adc. sh LLL 
adc conv en 
3cycle 3cycle 
adc latchen =” и =” с 
4cycle Acycle 
Init | Е Init 5 
adc_dout<11:0> data [Oo eee BEP daba ||| ——— 5140 
<-> 
| 1 
adc dvalid PORE “-> 
2 cycles 
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Figure 7.6-5 ADC Conversion Average Function without Offset Timing 


Кай | | | | | | әже е Fr 
rst adc n 
adc cs id 
adc slow 
ЊЕ Set value 
adc average 
adc init 
VV š default 
adc cs | КА default value 0 Set value by adc cs id value 
adc_offset_cal_o 
adc_pd i 
init time=50/70 linit time=50/70 init time=50/70 
cycles | cycles cycles 
адс sh = < — *| average function on ч > 
айс_сопу_еп 
Зсус1е Зсус1е 3cycle 
adc latchen ст ли ha | EM $> -w> 
- le > wa ` 
Исуса 4cycle 4cycle 
Int |_| -T Init |. Tnit |. у 
adc dout411:0» dit, [Pill e bit0 gata Dil e bito) ДЕВА DIO, ——— bit0 
<—— ———› 
В 1st 12bit conversion 
adc dvalid data is Doff <>} 
2 cycles 


Figure 7.6-6 ADC Conversion Average Function with Offset Timing 


When 'adc offset cal еп" is set to 0, when the ‘rg_auxad_average’ =0, if 00-2047<=0, Dfinal=0; else if 
(00-2047)*2>=4095, Dfinal=4095; else Dfinalz(D0-2047)*2. When the ‘rg_auxad_average’!=0, if 
Dave-2047 «20, Dfinal=0; else if (Dave-2047)*2>=4095, Dfinal=4095; else Dfinal=(Dave-2047)*2. 
When 'adc offset cal еп" is set to 1, when the 70 айхай average' =0 if DO-Doff<=0, Dfinal=0; else if 
(DO-Doff)*2224095, Dfinal24095; else Dfinal=(DO-Doff)*2. When the ‘rg_auxad_average’!=0, if 
Dave-Doff<=0, Dfinal=0; else if (Dave-Doff)*2>=4095, Dfinal=4095; else Dfinal=(Dave-Doff)*2. 


Figure 7.6-7 shows fast HW channel request generating timing and sample data timing. 
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adc fast hw timer div 16'h0 


сік auxadc | | | | 


fast hw chO timer en sync __| 


Fast hw сһ0 cni[15:0] 1680 Xihrsh)fhrsh-Y 16'hOthrshX и te'hOfhrsh — Х16'һ0 


РА" 
adc frq 0 m 


Айс fast hw. сно dat 16ћ0 X 


adc fack 0 


Figure7.6-7 HW channel request and data timing 


Figure 7.6-8 shows when fast HW channel is disable, adc wrap will force disable 


adc convert conversion. 


ка [TFT LU UU UU UU UU UU UU UU МИНИШИП 
c | -——————— —— À—— 
ado init [ | 
adc stop req | 
axe ППППППП  ПППППНОППППППППППППОП 
adc stop ack to EN 
adc pd | los. ә |] 
adc conv en 
adc latchen | "€ ~“ C у — — — — — — . 


cmp in I Асусје |! 


adc dout[11:0] 32'h8000 32'hc000 


adc dvalid 


Figure 7.6-8 Fast HW Channel Disable Force Down 
7.6.5. Control Registers 


7.6.5.1 Memory тар 


ADC base address: OxXXXX X400 ~ OxXXXX_X4FF 


0x0000 AUXADC VERSION AUXADC IP version 
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0x0070 ADC FAST НМИ СНО ADC fast HW channel0 timer threshold 
В ТНВЕЗН 


0х0074 ADC FAST HW ADC fast HW сћаппе timer threshold 
R THRESH 


0x0078 ADC FAST HW ADO fast HW спаппе!2 timer threshold 
В THRESH 


0x007C ADC FAST HW ADO fast HW channel3 timer threshold 
В THRESH 


0x0080 ADC FAST HW АОС fast HW channel4 timer threshold 
В THRESH 


0x0084 ADC FAST HW ADC fast HW channel5 timer threshold 
В THRESH 


0x0088 ADC FAST HW ADC fast HW channel6 timer threshold 


R_THRESH 


0x008C ADC_FAST_HW ADC fast HW спаппе!7 timer threshold 
R_THRESH 
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7.6.5.2 Register Descriptions 


7.6.5.2.1  ADC VERSION 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


ПО ООО 
Резе | о | о | о | о | о (о | о | о [о [оо [ооо фото | 
ви |15) 14 | 1з | 12 | и ло | о | е | у | е | Та | з|2 | то 
| Мате | auxad version 
= м 
| еве | о | о | о | о | о |" про [о [о | о [ооо Тото | 
AUXADC IP version 


Field Name Type | Set/Cle | Reset Description 
ar Value 
эп [о [а |o је —  - 


7.6.5.2.2 ADC CFG CTRL 


KCHEREIEIEIEZEIEIJEJEIEIEREIJEIEJEAE] 
ја 


Reserved 


X Res | adc | sw_ 

adc 

Reserved sw_ch_run_num erv x eh 
ed run 


m o [oje 


ADC ctrl information configure 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tena атта но [а [o ЕО 


adc_offset_cal_en | [12] RW NA Auxadc offset function enable 
0: disable offset calibration function 
1: enable offset calibration function 
When set 1, the adc inner offset is 
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eme: [үи [no [а [o [жее — — — — —] 


rg auxad averag | [10: 8] RW NA 0х1 auxadc convert data out average 

e control: 
000: disable adc average, output 12bit 
data and valid after once conversion; 
001: adc convert twice and output the 
average data; 
010: adc convert 4 times and output the 
average data; 
011: adc convert 8 times and output the 
average data; 
100: adc convert 16 times and output 
the average data; 
101: adc convert 32 times and output 
the average data; 
110: adc convert 64 times and output 
the average data; 
111: adc convert 128 times and output 
the average data; 


l 


sw ch run [1] RW NA SW channel run, 
Write '1' to run a SW channel 
accessing, it is cleared by HW. 
adc en RW NA ADC global enable, 
0: ADC module disable; 
1: ADC module enable. 


7.6.5.2.3 ADC SW CH CFG 


0x00000008 ADC SW channel configure(0x00000000) ADC SW CH CFG 


с Ги o D o [5s [55 [2 [з] 22 o Ге [ v [15] 
пате 
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[Reset | о | о | о | о | о| о | о |о|о| о | о | с | о | о | о | о 
| ви fis | ма [аз | 12 | | пој [ете [5 [а | з г | 1 |о | 


Res | Res | adc Res 
Reserved adc scale ем ем Slo erv adc cs 
ed ed w ed 
туе [о [mo[mo]|m|ro] — m — — | 


ADC SW CH CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 
веј [а |o [мее —  — ' 


adc scale [10: 9] RW NA ADC scale setting for current ADC 
channel, more detail see 7.6.6.3 
Application note 


ewe: m [no [а [o [мее — — — —] 
әмма ur јо [А р [еее — — — — — 1 


adc slow RW NA АОС conversion speed control: 
0: quick mode, conversion initial 
includes 50 ADC clocks; 
1: slow mode, conversion initial 
includes 70 ADC clocks. 


mms Je qe qw go qnem И 


adc cs = 0] ADC software config channel ID. 
ADC software config channel ID. 
4'hO:for BAT DET 
4'h1:for general ADCI1 
4'h2:for general ADCI2 
4'h3:for general ADCI3 
5'h4: for general ADCIA 
5'h5: for VBAT SENSE 
516: no use 
517 TYPEC CC1 
5'h8 for THM sensor 
5'h9: for ТУРЕС_СС2 
5'hA-5hC: no use 
5'hD: for ОСОС CALOUT 
5'hE, for VCHGSEN 
5'hF, for VCHG_BG 
5'h10, for PROG2ADC 
5'h11, 5'h12: no use 
5'h13: for SD AVDD 
5'h14: for AUDIO HEADMIC 
5'h15: forLDO CALOUTO 
5'h16: Тог ПО CALOUT1 
5'h17: Тог LDO CALOUT2 
5'h18-5'h1C: no use 
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5110: for DAC self offset calibretion 
БІЛЕ: for DP 


5’h1F: for DM 


7.6.5.2.4 ADC FAST HW СНО CFG 


0х0000000С ADC fast HW channel0 configure(0x00000000) | А9С-РАЗТ НМ СНО СР 


ИСИЕАЕЛЕЗЕЗЕЛЕЗЕЗЕЛЕЗЕЗЕЛЕЗЕЛЕЗЕЛЕЗ 


Reserved 
Type 


fr 
Pini ч 
Reserved па scale erv slo erv Ка. cs 


туре кыл шш СО — 
| Reset | о | о | о | о | о |, Fede | Fee] of о | ој о] 


ADC_FAST_HW_CH0_CFG 


Field Name Type | Set/Cle | Reset Description 
аг Value 


па scale [10: T LL — scale setting for current ADC 
channel, more detail see 7.7.6 
= note 


па delay en z current E — delay enable, 0-diable; 
1-enable. 


frq_slow [6] ADC conversion speed control: 
0: quick mode, conversion initial 
includes 50 ADC clocks; 
1: slow mode, conversion initial 
includes 70 ADC clocks. 


esea fe јо [NA [o |а CS 
frq cs [4: 0] RW NA ADC channel ID 
Same as ADC SW CH СЕС асс cs 


7.6.5.2.5 ADC FAST HW CH1 СЕС 


0x00000010 ADC fast HW channel! сопйдиге(0х00000000) | А9С-РАЗТ НМ СН. СР 
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ICHEREIEIEIEZEIEJEIEIEIEREIEIEJEZE] 
E ма 
е NNNM 
LTXNERERERERERERERERERERERERERERERES 

EJEREIEJERCIEREREREREREREREREREN 


EG чи е ра w 


fr 
el 
Reserved па scale ка cs 
ау 
а 
еп 
[туре | ro R 


ADC FAST HW CH1 CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 
ОВО °С [л fo Rem — 
па scale [10: 9] RW NA ADC scale setting for current ADC 
channel, more detail see 7.7.6 
Application note 
r= [ы јо [а [o  Reewd — | 


frq delay en [7] RW NA current channel delay enable, 0-diable; 
1-enable. 


па slow RW NA ADC conversion speed control: 
0: quick mode, conversion initial 
includes 50 ADC clocks; 
1: slow mode, conversion initial 
includes 70 ADC clocks. 


ТЕГ је јо [NA [o је — — — 
frq cs [4: 0] RW NA ADC channel ID 
Same аз ADC SW CH СЕС асс cs 


7.6.5.2.6 АРС FAST HW СН2 СЕС 


ADC FAST dl CH2 CF 


0x00000014 ADC fast HW channel2 configure(0x00000000) 


B-NEJEJEIEIEZEJEJEJEJEJEREJEIEJEAE 
[ere I — y 
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ЕЛ № ІЛІЛ БГ 
L3 o) o ма | | ||: 


ADC FAST HW CH2 CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 
ЕЕЕ °С [л fo Rem — - — 
па scale [10: 9] RW NA ADC scale setting for current ADC 
channel, more detail see 7.7.6 
Application note 
еа [п јо ја [o [nes  —  —  — 


frq delay en [7] RW NA current channel delay enable, 0-diable; 
1-enable. 


па slow RW NA ADC conversion speed control: 
0: quick mode, conversion initial 
includes 50 ADC clocks; 
1: slow mode, conversion initial 
includes 70 ADC clocks. 


ТЕГ је јо [NA ј је  — y 
frq cs [4: 0] RW NA ADC channel ID 
Same as ADC SW CH CFG adc cs 


7.6.5.2.7 ADC FAST HW СНЗ CFG 


0x00000018 ADC fast HW channel3 configure(0x00000000) | А9С-РАЗТ НМ СНЗ СР 


EENEIJEIJEIEJEJEJEIEIEIEJEREJEIJEIERES 
Мапе 4. 


Съ | 
веза г 
= | та | па | п2 | | о| о е |" е | | | о То 


па 
е 
Reserved па scale 
ay. 
d 
en 


Reserved 


EG чи | ем: — 


ADC FAST HW CH3 CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


је menm [а [o Ree — — | 
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На scale [10: 9] RW NA ADC scale setting for current ADC 
channel, more detail see 7.7.6 
АИК note 


frq delay en " current channel C — enable, 0-diable; 
1-enable. 


frq slow ADC conversion speed control: 
0: quick mode, conversion initial 
includes 50 ADC clocks; 
1: slow mode, conversion initial 
includes 70 ADC clocks. 


эе је јо [а [o |а —  — — 
frq cs [4: 0] RW NA ADC channel ID 
Same аз АОС SW CH СЕС асс cs 


7.6.5.2.8 ADC FAST HW СНА СЕС 


0x0000001C ADC fast HW channel4 configure(0x00000000) | ^DC-FAST-HW-CH4 CF 


NCNEIJEIEIEJEJEJEIEIEIEJEREJEIEIERE 


Reserved 


| Туре | 


ADC FAST HW СН4 CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[ems јето qw qo mes И 


На scale [10: 9] ADC scale setting for current ADC 
channel, more detail see 7.7.6 
mc m note 


frq delay en 5 ГИШИ сһаппе! = enable, 0-diable; 
1-enable. 


frq slow ADC conversion speed control: 
0: quick mode, conversion initial 
includes 50 ADC clocks; 
1: slow mode, conversion initial 
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ewe: m [no [а [o [meses — — — — —] 


frq cs [4: 0] RW NA ADC channel ID 
Same as ADC SW CH CFG adc cs 


7.6.5.2.9  ADC FAST HW CH5 CFG 


0x00000020 ADC fast HW channel5 configure(0x00000000) | А9С-РАЗТ НМ СН5 СР 


ICNEIJEIEIJEJEJEJEIEIEIEJEREJEIEIERE 


Reserved 


| Туре | 


ADC FAST HW CH5 CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme [mere qw s Са 


па scale [10: 9] ADC scale setting for current ADC 
channel, more detail see Application 
note 

TESTS NUN NUN NUN | RN о jReewed | 


На delay en 7 current EL ——— delay enable, 0-diable; 
1-enable. 


па slow ADC conversion speed control: 
0: quick mode, conversion initial 
includes 50 ADC clocks; 
1: slow mode, conversion initial 
includes 70 ADC clocks. 


frq cs [4: 0] P — channel ID 
Same аз ADC SW CH СЕС асс cs 


7.6.5.2.10 ADC FAST HW CH6 CFG 


0x00000024 ADC fast HW channel6 configure(0x00000000) | ^DC-FAST-HW-CH6 СР 


NENEJEIJEIEJEJEJEIEIEIEJEREJEIJEIERES 
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m = 
pe | 47 
| Безе а о | | ОА Еге 002 

|15 | 14 | is | 12 [|n [рев | у | е |5 | 4 | з |2 | 1 [0] 


fr 
S el 
Reserved па scale 
ay. 
en 


ADC FAST HW CH6 CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 
ВОИ оС [л fo Reed 
па scale [10: 9] RW NA ADC scale setting for current ADC 
channel, more detail see 7.7.6 
Application note 
freseved fe [no [а [o [nes - 


На delay en [7] RW NA current channel delay enable, 0-diable; 
1-enable. 


frq slow RW NA ADC conversion speed control: 
0: quick mode, conversion initial 
includes 50 ADC clocks; 
1: slow mode, conversion initial 
includes 70 ADC clocks. 


[reseed је јо [NA [o |а —  — — 
frq cs [4: 0] RW NA ADC channel ID 
Same аз ADC SW CH СЕС асс cs 


7.6.5.2.11 ADC FAST HW CH7 CFG 


0x00000028 ADC fast HW channel7 сопйдиге(0х00000000) | А9С-РАЗТ НМ СН? СР 


ICNEIJEIEIEJEJESEIEIEIEJEREJEIEIERE 


Reserved 


па scale 


| в [so] nw | ви | по | 
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| Резе: | о | о ооо [о | о | о | о [ооо [оо [о [о 


ADC FAST HW CH7 CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


frq scale [10: T LL — scale setting for current ADC 
channel, more detail see 7.7.6 
СС RR note 


па delay en " current channel E — enable, 0-diable; 
1-enable. 


frq slow ADC conversion speed control: 
0: quick mode, conversion initial 
includes 50 ADC clocks; 
1: slow mode, conversion initial 
includes 70 ADC clocks. 


еј Ro [а [s [nes — 
frq cs [4: 0] RW NA ADC channel ID 
Same as ADC SW CH СЕС асс cs 


7.6.5.2.12 АОС SLOW HW СНО CFG 


0x0000002C | ADC slow HW сһаппе10 configure(0x00000000) | А2С-ЗСОМС НМ сно С 


RCNEIJEIJEIEJEJEJEIEIEIEJEREJEIEIERE 


Reserved 
ои 


гед 
E pu UT ЕИ - Ш 


| Туре | 


ADC SLOW HW СНО CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


req scale [10: T ADC scale setting for current ADC 
channel, more detail see 7.7.6 


Spreadtrum Communications, Inc., Confidential and Proprietary 257 of 573 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM SC2720 Device Specification 


[TL Петю — — — — — 
Бекен И НИ НИ О c GR RR RN 


req delay en mq је је 4 current channel delay enable, 0-diable; 
1-enable. 


req slow RW NA ADC conversion speed control: 
0: quick mode, conversion initial 
includes 50 ADC clocks; 
1: slow mode, conversion initial 
includes 70 ADC clocks. 


ewe: m [no [а [o [nes — — — — —] 


req cs [4: 0] RW NA ADC channel ID 
Same as АОС SW. CH CFG adc cs 


7.6.5.2.13 Арс SLOW HW CH1 CFG 


0х00000030 | ADC slow HW channel! сопйдиге(0х00000000) | ^DC-SLOW- HW-CH1-C 


INEIJEIEIEJEJEJEIEIEIEJEIEJEIEIERES 


Reserved 
Type 


req 
E UT “Л ЕВИ: . 


| Туре | 
______ ве па OONAN 


АРС SLOW HW CH1 СЕС 


Field Name Type | Set/Cle | Reset Description 
ar Value 


req scale [10: 9] C — scale setting for current ADC 
channel, more detail see 7.7.6 
Application note 


кәе јо [no [а [o [Rem | 


req delay en [7] RW NA current channel delay enable, 0-diable; 
1-enable. 


req slow RW NA ADC conversion speed control: 
0: quick mode, conversion initial 
includes 50 ADC clocks; 
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1: slow mode, conversion initial 
includes 70 ADC clocks. 


[reseed је јо [ал [o [ее  — y 
req cs [4: 0] RW NA ADC channel ID 
Same аз ADC SW CH СЕС асс cs 


7.6.5.2.14 АОС SLOW HW CH2 CFG 


0х00000034 | ADC slow HW channel2 сопйдиге(0х00000000) | ^DC-SLOW- HW-CH2.C 


ICNEIJEIJEJEJEJEJEIEIEIEJEIEJEIEIERES 


Reserved 
Type 


pe 
req es 


| Туре | 
______е An  ENERERERER 


ADC SLOW HW CH2 CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


req scale [10: T ETIN scale setting for current ADC 
channel, more detail see 7.7.6 
Application note 

freseved [и је [N^ o јама  — y 


req delay en [7] RW NA current channel delay enable, 0-diable; 
1-enable. 


req slow ADC conversion speed control: 
0: quick mode, conversion initial 
includes 50 ADC clocks; 
1: slow mode, conversion initial 
includes 70 ADC clocks. 


req cs [4: 0] о E channel ID 
Same as ADC SW CH CFG adc cs 
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7.6.5.2.15 Арс SLOW HW CH3 CFG 


ADC e B CH3 C 


0x00000038 ADC slow HW channel3 configure(0x00000000) 


ICNEIJEIJEJEJEJEJEIEIEIEJEIEJEIEIERES 


Eme [8 SSS 
а ггг 


Reserved 


ви |15 | 1а [яз | 12 | 1 | ој о | в | у | е | в | 4 | з | 2 | 1 |о 
ге 
de 
Reserved req scale req cs 
ed 
en 
[туре | ___ о ___ 


АРС SLOW HW СНЗ CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 
ВОИ С [л [o Reed  — 
req scale [10: 9] RW NA ADC scale setting for current ADC 
channel, more detail see 7.7.6 
Application note 
freseved [и [no ова 


req delay en [7] RW NA current channel delay enable, 0-diable; 
1-enable. 


req slow RW NA ADC conversion speed control: 
0: quick mode, conversion initial 
includes 50 ADC clocks; 
1: slow mode, conversion initial 
includes 70 ADC clocks. 


[reseed је јо [NA [o |а — — 
req cs [4: 0] RW NA ADC channel ID 
Same as ADC SW CH CFG adc cs 


7.6.5.2.16 АОС SLOW HW CH4 CFG 


0x0000003C | ADC slow HW channel4 сопйдиге(0х00000000) | ADC-SLOV НИ сна C 


ICNEJEIJEIEJEJEJEIEIEIEJEREJEIEIERE 


Reserved 


еј 5 
Perl ггг 
ви ЕЕ | та | па | па ЕС | пој» 2 То 
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req 
„де 
Reserved req scale erv ву егу req cs 
ш w 


с oo плин 
Reset |o [o [ol © | > WM: Го По с оо То Го | 


ADC SLOW HW CH4 CFG 


Field Name Type | Set/Cle | Reset Description 
ar rums 


req scale [10: 9] MIC = scale setting for current ADC 
channel, more detail see 7.7.6 
C dE note 


req delay en "ЕР је current channel delay enable, 0-diable; 
1-enable. 


req slow ADC conversion speed control: 
0: quick mode, conversion initial 
includes 50 ADC clocks; 
1: slow mode, conversion initial 
includes 70 ADC clocks. 


[reseed је јо [NA s |а — y 
req cs [4: 0] RW NA ADC channel ID 
Same аз ADC SW CH СЕС adc cs 


7.6.5.2.17 АОС SLOW HW CH5 CFG 


0х00000040 | ADC slow HW channel5 configure(0x00000000) | ^DC-SLOVI- Ни CHS С 


Cae [eee я а а Га а oT Y 


Reserved 
Type 


rei 
у req 
Reserved req scale a _slo req_cs 


| Туре | 


ADC SLOW HW CH5 CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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req scale [10: 9] RW NA ADC scale setting for current ADC 
channel, more detail see 7.7.6 
Сена note 


req delay en т (т |е вен current channel delay enable, 0-diable; 
1-enable. 


req slow ADC conversion speed control: 
0: quick mode, conversion initial 
includes 50 ADC clocks; 
1: slow mode, conversion initial 
includes 70 ADC clocks. 


req cs [4: 0] ML M channel ID 
Same as ADC SW CH СЕС adc cs 


7.6.5.2.18 АОС SLOW HW CH6 CFG 


0х00000044 | ADC slow HW channel6 сопйдиге(0х00000000) | ^DC-SLOVI- Н\/_Сн6 C 


^w Гат а Гая Га Ts sus Tz T»] 5 Tw v 


Reserved 


req 
Reserved req scale "id _slo req_cs 


kk oo плин 
L3 ма ма | | ||: 


ADC SLOW HW. CH6 CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[ems [mere qw нс 


req scale [10: 9] ADC scale setting for current ADC 
channel, more detail see 7.7.6 
глини c ——— note 


req delay en " DNE = — delay enable, 0-diable; 
1-enable. 

req_slow ADC conversion speed control: 
0: quick mode, conversion initial 
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includes 50 ADC clocks; 
1: slow mode, conversion initial 
includes 70 ADC clocks. 


req cs [4: 0] LL — channel ID 
Same аз ADC SW CH СЕС асс cs 


7.6.5.2.19 АОС SLOW HW CH7 CFG 


0x00000048 | ADC slow HW channel7 сопйдиге(0х00000000) | ^DC-SLOW- HW-CH7-C 


KCNEIJEIEIJEJEJEJEIEIEIEJEREJEIEIERE 


Reserved 
ШЕ /ал 77” 


req 
р UT B К 


Туре к: oo плин 
| Reset | о | о | о | о | о |, | о | о| о | о | е | о | о | ој о] 


ADC SLOW HW CH7 CFG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


req scale [10: T UL — scale setting for current ADC 
channel, more detail see 7.7.6 
== note 


req delay_en т |" [* ШІ: ЫЫ current channel delay enable, 0-diable; 
1-enable. 


req. slow ADC conversion speed control: 
0: quick mode, conversion initial 
includes 50 ADC clocks; 
1: slow mode, conversion initial 
includes 70 ADC clocks. 


ewe: m [no [а [o [кееш — — | 


req cs [4: 0] RW NA ADC channel ID 
Same аз АОС SW CH СЕС асс cs 
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7.6.5.2.20 ADC HW CH DELAY 


ШІНЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
em = N 


Reserved 


——— СЕР ЕТЕ ТЕТЕ 
| Невен | ШЕН ЕСЕ И НЕСЕ е ши И Ol 23 
ре аты 


Reserved hw ch delay 


еј е E — —À 
к= | | и а о ГГ 


ADC HW CH DELAY 


Field Name Type ii ris Reset Description 
Value 


=== [ers [e ер 


hw ch delay Е. 0] ИЕ HW channel accessing delay, its 
unit is ADC clock. 
It can be use for signal without enough 
setup time 


7.6.5.2.21 АОС DAT 


с» Ги [o [s oT е [55 [5 [о [2 [т |» Ге [зт [15] 
еј ма 


Reserved 
| Туре ңы s 
Pest | | око рис око КЕШЕ КЕНЕ ЕЕ О ОВ пила око от 
| B |1) та | 1з | 12 | | то [о | в | 7 | е | ја | з| 2 | 1 |о | 


Reserved adc dat 


ADC DAT 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[ems  qmape Tw [e 


adc dat = 0] ET — conversion result. 
When with one more result, each read 
gets one result. 


Spreadtrum Communications, Inc., Confidential and Proprietary 264 of 573 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


СОЗ SPREADTRUM 5С2720 Device Specification 


7.6.5.2.22 АРС СЕС INT EN 


се 1212 е 2 212 [ж [лэ Ге [зт [л 
ІСІГІ шы 8 


Съ ЕНЕ СЕЕ 
вези г 


Reserved 


| e |15|14 [аз | 12 | rr то | о Је | 7 | es «| 2 | тој 


аас 
Reserved irq 
сеп 


ЕСТЕКЕЕИЕНЕЕЕНЕЛЕНЕНЕНЕЕЕНЕШЕНЕЛЕНЕН 


ADC CFG INT EN 


Field Name Type ва Reset Description 
Value 


=== on Te p — 


adc irq en n— interrupt enable, 
0: interrupt disable; 
1: interrupt enable. 


7.6.5.2.23 АОС СЕС INT CLR 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 
Ee е 
[Reset | о | о | о | о | о | о | о | о | о | о [оо [о | ој о | о] 
asss 


Reserved 


i 
Pet Jo [o о о о о о о о ОСЗ ОС ee ОСИ С 


ADC_ CFG_INT_CLR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


emna [эзип [n [s ОИ 
ær ја [wo [м [o — [A06 merapi овас мине "T cear | 
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7.6.5.2.24 Арс СЕО INT STS 


ШІНЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ІСІГІ aa 


Съ 2-40 
веза г 


Reserved 


| ви [us je | 13 [a2 | | то | [в [тре [а [з ЕЕН |о | 


Reserved 


ADC CFG INT STS 


Field Name Type ва Reset Description 
Value 


Ре ЕЕ ет О а 
Ce zc DTI cR a 


7.6.5.2.25 АОС CFG INT. RAW 


ICNEIEJEIEJEZEIJEJEREIEIEREIEIEREZES 
C 


Reserved 
Type 


Reserved 


ADC_CFG_INT _RAW 


Field Name Type а Reset Description 
Value 


Hes СИ pw и 
т и ВИ И ЕВ Са 
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7.6.5.2.26 АОС DEBUG 


ШІНЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕЛЕЛЕІЕЕЛЕЛЕ 
ІСІГІ а t 


Reserved 


ЕСЕ us 
| Невен | О (1011935 ТА ОС СОУ ЕЕЕ ЕЕ 
| " |15 | 14] 1з | 12 | 1 | то | е [ет [е [о | 4 [з г | 1 [о | 
| Мате | | за _ | аке] зае Ч 
wej е "| « |" "~ м 
СШ |» |» |: | [о Те Ге Тео Те е | о | о | 547] 


ADC DEBUG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme јаве Tw fo 


adc dbg ch = = Ox1f И accessing channel, 
0-7: fast HW channel 0-7; 
8: SW channel; 
9-16: slow HW channel 0-7; 
31: NO request; 


adc dbg state [10: 8] NA ADC state machine status, 
0: idle; 
1: fast HW req; 
2: SW req; 
3: slow HW req; 
4: fast HW wait; 
5: slow HW wait; 
Others: reserved 


adc dbg cnt [7: 0] NA ADC internal counter status, 
0: idle; 
1-п: work ог wait counter; 


7.6.5.2.27 АОС FAST HW ТІМЕН EN 


0x00000068 АРС FAST HW TIMER ЕМ(0х00000000) | ^DC-FAST НМ TIMER.- 


KNEJEIEIEIEZEJEJEJEJEIEIEIEIEREAE 
| Мате | 


Reserved 
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"те NNNM 
Perl PP PP PPP) PP Ppp, 
Pen Je [elele | оо е | | | 2 2 | [о] 


0 ЕБЕ 


ADC FAST HW ТІМЕН EN 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme С so [we fo 


adc fast hw ch7 /— fast HW channel7 timer enable, 


timer en А 
0: disable; 


1: enable; 


adc fast hw ch6 ADC fast HW channel6 timer enable, 


timer en В 
0: disable; 
1: enable; 


adc fast hw ch5 ADC fast HW channelb timer enable, 


timer en : 
0: disable; 
1: enable; 


adc fast hw ch4 ADC fast HW спаппе!4 timer enable, 


timer en š 
0: disable; 
1: enable; 


adc fast hw ch3 ADC fast HW спаппе!3 timer enable, 


timer en 3 
0: disable; 
1: enable; 


adc fast hw ch2 ADC fast HW channel2 timer enable, 


timer en Š 
0: disable; 


1: enable; 


adc fast hw ch1 ADC fast HW channel1 timer enable, 


timer en : 
0: disable; 


1: enable; 
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adc fast hw СПО ADC fast HW сһаппе10 timer enable, 
timer en 


0: disable; 


1: enable; 


7.6.5.2.28 АОС FAST. HW. TIMER ОІМ 


0х0000006С АРС FAST HW. TIMER DIV(0x00000000) ADG-ERST- HW. TIMER. 


| e |з1 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
[Name нө. 


Reserved 
Ee е 
[Reset | о | о | о fo | о | о | о | о | о | о| о ро Те ро Де То | 
ви |) та аз | 12 | | то |е | в | 7 | е | 5 ја [зо | 1 [0] 


adc fast hw timer ам 


Т 
Peel С О О Ре ОС ОС ОС О ОСЗ С М О ОСЗ СЗ С 


ADC FAST HW TIMER DIV 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pem ^ [epe qm |2” 


adc fast hw time = 0] — fast HW channel timer working 
r div clock divider 


7.6.5.2.29 АРС FAST. HW. СНО TIMER THRESH 


ADC FAST HW СНО · TIMER | THRESH(0x00000 | ADC_FAST_HW_CHO_TI 


+ [ao Га Ге Гая [а Тя а а Г [в [в ГГ 
| Мате == SS 


Reserved 
| Туре ы — 
[Reset | о | о | о | о | о | о | о | о | о | о | о | ојо ро Део | 
ви | 15 | та | 1з | 12 |" | по [о | в | 7 | е | 5 ја | з| 2 | 1 [0] 


adc fast hw chO timer thresh 


е Те 


ADC FAST HW CHO TIMER THRESH 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tena eao [а ГБ | 
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adc fast hw chO | [15: 0] RW NA ADC fast HW channel timer 
timer thresh threshold 


7.6.5.2.30 АОС FAST. HW CH1 TIMER THRESH 


ADC FAST HW CH1 TIMER THRESH(0x00000 | АРС FAST HW СН1 ТІ 
0x00000074 000) MER THRESH 


ШИШЕ а И bee 
| Мате ооо 


Reserved 
Ee е 
[Reset | о | о | о | о | о | о | о | о | о | о| о | ојо | ој о | о] 
ви | 15 | та | 1з | 12 | | по [о | в | 7 | е | ја [зо | 1 [0] 


adc fast hw ch1 timer thresh 


LINSERERERERERERERERERERETERSESEREN 


ADC FAST HW CH1 TIMER THRESH 


Field Name Type | Set/Cle | Reset Description 
ar =н 


adc fast hw ch1 | (15: т —— X — fast HW спаппей timer 
timer thresh threshold 


7.6.5.2.31 АОС FAST HW CH2 TIMER THRESH 


0x00000078 ADC FAST HW CH2 coo. = |. THRESH(0x00000 | ADC MER n HRESH = TI 


| " |з1 | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 
эе| е 2) 


adc fast hw ch2 timer thresh 


спин 


ADC FAST HW CH2 TIMER THRESH 


Field Name Type н Reset Description 
Value 


mms eee qu 9 
ЕЕ ЕС ЕТЕНЕ LONE ENTE E RR 
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шеш | ү И сл: ЗИ 


7.6.5.2.32 ADC_FAST HW CH3 TIMER THRESH 


ADC FAST HW CH3 TIMER THRESH(0x00000 | ADC FAST HW CH3 ТІ 
0x0000007C 000) MER THRESH 


KCHEREIEIEIEZEIEJEIEJEIEREIEIEIJEZE] 
КАЕ ТТ 


Reserved 


adc fast hw ch3 timer thresh 


пе Те 


ADC FAST HW СНЗ TIMER THRESH 


Field Name Type | Set/Cle | Reset Description 
ar ша 


adc fast hw ch3 | ПБ: = -— fast HW channel3 timer 
timer thresh threshold 


7.6.5.2.33 АОС FAST. HW. CH4 TIMER THRESH 


0x00000080 ADC FAST HW. CH4 к |. THRESH(0x00000 | ADC MER T е ТІ 


| Bit_| 31 | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16] 
| Мате m 7 


Reserved 
еј ле 
Best | о | о | о | о | о | о | о | о | о | о [оо [о | ој о | о] 
iss 


adc fast hw ch4 timer thresh 


L-3ERKREREREREREREREREREREREREREREN 


ADC FAST HW СН4 TIMER THRESH 


Field Name Type е Reset Description 
ras 


adc fast hw ch4 | [15: = —— n fast HW channel4 timer 
_ тег thresh threshold 
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7.6.5.2.34 АРС FAST. HW CH5 TIMER THRESH 


0x00000084 ADC FAST HW CH5 mo |. THRESH(0x00000 | ADC MEE Т ВЕНИ“ TI 


ICHEREIEIEIEZEIEJEIEJEIEREJEIEIEZE] 
ЕГЕ 


Reserved 


w тт тт 
EZA [о [ооо [о [ооо [о [о (ооо | 
| ви ив | [13 | 12 | "| пој о | ге |7 | 6 | 4 [з г | 1 [о | 


adc fast hw ch5 timer thresh 


ае | 5151515115 


АРС FAST HW CH5 TIMER THRESH 


Field Name Type tes Reset Description 
[ЕЕЕ 


adc fast hw ch5 | [15: T — fast HW сћаппе 5 timer 
timer thresh threshold 
7.6.5.2.35 ADC FAST HW CH6 TIMER THRESH 


0x0000008 ADC FAST HW СН6 TIMER THRESH(0x00000 | ADC FAST HW CH6 ТІ 
000) MER THRESH 


| ви |з1 | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
ме m 


Reserved 
e  —  ] | |^ |. 
[Reset | о | о | о | о | о | о | о | о | о | о | о | ојо | ој о | о] 
ви |) та | 1з | 12 | | по [о | в | 7 | е | 5 ја [з |2 | 1 [0] 


adc fast hw ch6 timer thresh 


ве Та 


ADC FAST HW CH6 TIMER THRESH 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme [sspe Tw e 


adc fast hw ch6 | [15: 0] /— fast HW channel6 timer 
timer thresh threshold 
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7.6.5.2.36 АОС FAST. HW CH7 TIMER THRESH 


0x0000008C ADC FAST HW CH7 т |. THRESH(0x00000 | ADC MEB Т Haben = TI 


ICHEREIEIEIEZEIEJEIEJEIEREIEIEJEZE] 
пате 


Reserved 


w тт тт 
БЛ [о [ооо [о [ооо [о [о (ооо | 
| " ив | [аз | 12 аа | пој о |е | | 6 | | 4 [з г | 1 [о | 


adc fast hw ch7 timer thresh 


Peel DP PP PPP) PPP) ml 


ADC_FAST_HW_CH7_TIMER_THRESH 


Field Name Type tes Reset Description 
[ЕЕЕ 


adc fast hw ch7 | ПБ: T —— fast HW channel7 timer 
timer thresh threshold 


7.6.5.2.37 АОС FAST. HW. СНО DAT 


ADC FAST ци CHO DA 


0x00000090 ADC FAST HW СНО DAT(0x00000000) 


IKNEJEIEIEIEZEJEJEJEJEIEREIEIEIEAES 
[Name m 


Reserved 
д. ооо 
[Reset | о | о | о | о | о | о | о | о | о | о | о | ојо | ој о | о] 
rs 


Reserved adc fast hw_ch0_dat 


ADC FAST HW СНО DAT 


Field Name Type | Set/Cle | Reset Description 
ar Value 


комен тта но ао 


adc fast hw сно | [11: 0] Нашиот ADC fast HW спаппе!0 data 
. да! 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 273 of 573 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM SC2720 Device Specification 


7.6.5.2.38 АРС FAST. HW. CH1 DAT 


ADC FAST. T CH1 DA 


0x0000009C ADC FAST HW СН1  DAT(0x00000000) 


KCHEJEJEJEJEJEJEJEJEJEJEREJEIEJEIES 
пате 


Reserved 


w тт тт ТЕН 
Peset [оо [о [ооо [о [ооо [о [о (ооо | 
ви |15|14 | 13 | 12 | (зо [о [в | | 6 | | 4 [з г | тој 


Reserved adc fast hw ch1 dat 


ES Ə —  .// 
L3 Á—  ЕНЛЕНЕНЕНЕЛЕНЕНЕНЕЛЕНГЕСЫ 


ADC_FAST_HW_CH1_DAT 


Field Name Type а Reset Description 
Value 


ОООО 


adc fast hw chi |[11:0] e сишао m ll ADC fast HW сһаппе!1 data 
_ да! 


7.6.5.2.39 АБС FAST. HW. CH2 DAT 


ADC FAST ци CH2 DA 


0x00000098 ADC FAST HW CH2 DAT(0x00000000) 


IKNEJEIEIEIEZEJEJEJEJEIEREIEIEIEAE 
Nm m 


Reserved 
д. ооо 
[Reset | о | о | о | о | о | о | о | о | о ро | о | ојо | ој о | о] 
ви |1) та аз | 12 | ча | то [о | в |7 | е | 5 ја [зо | 1 [0] 


Reserved adc fast hw ch2 dat 


ADC FAST HW CH2 DAT 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese тта [а [o | 


adc fast hw сн? | [11:0] Нашиот ADC fast HW channel2 data 
. да! 
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7.6.5.2.40 АБС FAST. HW. CH3 DAT 


ADC FAST. Te CH3 DA 


0x0000009C ADC FAST HW СНЗ ОАТ(0х00000000) 


KCNEJEJEJEJEJEJEJEJEJEJEREJEIEJEIES 
пате 


Reserved 


w тт тт ТЕН 
Peset [оо [о [ооо [о [ооо [о [о (ооо | 
|" |15 та | 13 | 12 | (зо [о |е | [е | 5 4 [з г | 1 [о | 


Reserved adc fast hw ch3 dat 


ЕЯ Ə 3 - ао (7 
ЕСІ à :| :| :| о | о | | о | с | о | о Ве № 


ADC FAST HW СНЗ DAT 


Field Name Type вн Reset Description 
Value 


m Е ССЗ pe Fall 


adc fast hw ch3 | 11:01 RO [e и s ADC fast HW channel3 data 
_ да! 


7.6.5.2.41 АБС FAST. HW. CH4 DAT 


0x000000A0 ADC FAST HW СНА DAT(0x00000000) | APC_FAST_HIW_CH4_DA 


IKNEJEIEIEIEZEJEJEJEJEIEREIEIEIEAES 
ме m 


Reserved 
д. ооо 
[Reset | о | о | о | о | о | о | о | о | о ро | о | ојо | ој о | о] 
| B |1) та | 1з | 12 | ча | то [о | в | 7 | е | 5 ја | з|2 | 1 [0] 


Reserved adc fast hw ch4 dat 


ADC FAST HW СН4 DAT 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: eao ао 


adc fast hw сһ |[11: 0] S [e сиви ст и ADC fast HW channel4 data 
. да! 
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7.6.5.2.42 АБС FAST. HW. CH5 DAT 


ADC FAST. да CH5 DA 


0x000000A4 ADC FAST HW СН5 DAT(0x00000000) 


KCHEJEJEJEJEJEJEJEJEJEJEREJEIEJEIES 
пате 


Reserved 


w тт тт ТЕН 
Peset [оо [о [ооо [о [ооо [о [о (ооо | 
ви |15 та | 13 | 12 | (зо [о [в | | 6 | 4 [з [211 [о | 


Reserved adc fast hw сһ5 да! 


ES O с оа (J 
L3 Á— à по | :| о | о | | о | с | о | : Геј 


ADC FAST HW CH5 DAT 


Field Name Type вн Reset Description 
Value 


m ЗЕ СС pe qe 


adc fast hw ch5 | [11: 0] e сишао > ADC fast HW channel5 data 
_ да! 


7.6.5.2.43 АБС FAST. HW. CH6 DAT 


ADC FAST ци CH6 DA 


0x000000A8 ADC FAST HW СН6 DAT(0x00000000) 


IKNEJEIEIEIEZEJEJEJEJEIEREIEIEIEAES 
ме m 7 


Reserved 
д. ооо 
[Reset | о | о | о | о | о | о | о | о | о | о | о | ојо | ој о | о] 
| B |1) та | 1з | 12 | ча | то [о | в |7 | е | ја | з| 2 | 1 [0] 


Reserved adc fast hw ch6 dat 


ADC FAST HW CH6 DAT 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: тта во [а e | 


adc fast hw ch6 | 11:01 ом ии > ADC fast HW channel6 data 
. да! 
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7.6.5.2.44 АБС FAST. HW. СН7 DAT 


ADC FAST. ода СН? DA 


0х000000АС ADC FAST HW CH7 DAT(0x00000000) 


ECNEJEJEJEJEJEJEJEJEJEJEREJEIEJEIES 
ЕГЕ 


Reserved 


w u 
Peset | о | о | о | о | о | о | о | о | о | о | о| о ооо | 
| ви |15 | 14 [аз | 12 | "| пој о [в | [е | 5 | 4|з|2 | 1] о] 


Reserved adc fast hw ch7 dat 


ES Ə сс. оа: (J 
L3 Á— —— e :| :| о | о | | о | с | о | : Ве № 


ADC FAST HW CH7 DAT 


Field Name Type вн Reset Description 
Value 


m Е СС pe po 


adc fast hw ch7 | [11:0] e сишао > ADC fast HW channel7 data 
_ да! 


7.6.5.2.45 AUXAD CTLO 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ruwar 


Reserved 


Reserved 


AUXAD_CTL0 


Field Name Type | Set/Cle | Reset Description 
ar Value 


me “(ға |е qw [o mee — —— 


rg auxad ref sel Е output to analog 
0: adc reference voltage is generated 
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by local resister devider 


1: adc reference voltage is direct from 
bandgap 1.25v voltage. 


output to analog 


THM calibration enable signal, 


rg auxad current 
sen en 


7.6.5.2.46 AUXAD CTL1 


Bit |31| зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
| Мате | Reserved 


- — i 


о -|-[-|-|-|-|-|- 
Reset | 74. ЕЛЕНЕНЕНЕЛЕНЕНЕН 


AUXAD CTL1 


Field Name Type теш Reset Description 
Emm 


rg adc fast hw c = —— fast HW channel7 data valid. 
h7_dvld 


rg_adc_fast_hw_c NA ADC fast HW спаппе!6 data valid. 
h6 ама 
rg adc fast hw c | [5] NA ADC fast HW спаппе!5 data valid. 
h5 ома 


rg adc fast hw c ІШ [RO |м Го | ADC fast HW channel4 data valid. 
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тєш | | 


rg adc fast hw c | [3] NA ADC fast HW спаппе!3 data valid. 
h3 ама 
rg adc fast hw c | [2] NA ADC fast HW спаппе!2 data valid. 
па ама 


rg adc fast hw c | [1] NA ADC fast HW channel1 data valid. 
hi ама 
rg adc fast hw c NA ADC fast HW спаппе!0 data valid. 
вО ама 


7.6.6 Application Notes 


7.6.6.1 Program Flow 
Before configure module, set some global parameters, includes sub-module enable, clock 
enable, etc. 
Flow for SW request channels 
- Clear ARM's ADC interrupt, and enable it; 
- Configure ADC module registers; 
- Enable ADC module, зе“АОС EN" bit of АОС СТВІ; 
- When program needs to use ADC, configure АОС SW CH СЕС, and set 
"SW CH RUN" bit of ADC_CTRL to ‘1’; 
- When ARM's analog-die interrupt asserts, and "adc irq" occurs or "SW CH RUN" 
changes to ‘0’, read out the sample data; 


-when adc dvalid and PCLK are valid, must wait 6*PCLK cycles and 3*clk adc cycles 


before reading the latest data, otherwise it is possible to read the previous value. 
7.6.6.2 Program Notes 


7.6.6.3 AUXADC scale ratio setting 


2720 AUXADC have 4 input scale ratio configuration, this is controlled by register 
adc scale[1:0] as follow: 

adc. scale [1:0]=00, input scale ratio is 1:1, in this case ADC input full scale range is 1.25V 

adc_scale[1:0]=01, input scale ratio is about 1.92:1, in this case ADC input full scale range is 
2.4V 

adc_scale [1:0]=10, input scale ratio is about 2.56:1, in this case ADC input full scale range is 
3.2V 

adc_scale [1:0]=11, input scale ratio is about 4:1, in this case ADC input full scale range can 
reach to min of [5V, VBAT]. This mean, if VBAT=4V, the max ADC input full scale range is 4V; if 
VBAT=5V or higher, the max ADC input full scale range is 5V max. 
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For different channel input range, the follow setting are recommended: 
Channel 0 (ВАТ DET): set adc. scale[1:0]-00 
Channel 1-4 (ADCI1~ADCI4), set adc. scale[1:0]-10 
Channel 5 (МВАТ SENSE), set adc. scale[1:0]-11 
Channel 7 and 9 (ТҮРЕС СС1, ТУРЕС СС2), set adc. scale[1:0]-01 
Channel 8 (THM), set adc. scale[1:0]-00 
Channel 13 (DCDC_CALOUT), set adc. scale[1:0]-01 
Channel 14 (VCHGSEN), set adc. scale[1:0]-00 
Channel 15 (VCHG Ва), set аас scale[1:0]-00 
Channel 16 (PROG2ADO,, set adc. scale[1:0]-00 
Channel 19 (50 AVDD), set adc. scale[1:0]-11 
Channel 20 (AUDIO HEADMIC), set adc scale[1:0]-10 
Channel 23-21 (LDO_CALOUT[2:0], set adc. scale[1:0]-00 
Channel 29 (self offset measurement), set adc  scale[1:0]-00 
Channel 31-30 (DM/DP), set adc. scale[1:0]-00 


7.6.6.4 AUXADC average function 


2720 AUXADC have average function controlled by register rg аихаа average[2:0]. 
setting use as follow: 

000: disable average. adc output 12bit data and valid signal after once conversion; 
001: adc convert twice and output the average 

010: adc convert 4 times and output the average data; 

011: adc convert 8 times and output the average data; 

100: adc convert 16 times and output the average data; 

101: adc convert 32 times and output the average data; 

110: adc convert 64 times and ouput the average data; 

111: adc convert 128 times and output the average data; 


Note that whatever average number is setting, the ADC valid signal only pull high once after adc final 


conversion is done. 


7.6.6.5 AUXADC self offset calibration application note 

The AUXADC can measure it self offset and then eliminated from its output data, by setting register 
adc. offset cal еп 1. 

If adc offset cal еп-0, ADC works as normal, the output conversion data may influence by ADC 
inner comparator offset; 

If айс offset са! enz1, ADC can first measure its own offset, and then eliminate the offset at output 


conversion data. So adc. offset cal еп=1 setting is recommended in normal applications (or must use) 
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7.6.6.6 AUXADC THM voltage measurement function application note 


2720 АЦХАОС integrated sensor BJT in it for use as THM sensor. For this application use, 
register rg auxad thm cal must set high at least 100us (about 650 6.5MHz clock cycles) before 
AUXADC enable and measure THM voltage. Set anlg adc cs[4:0]-5'b01000 to choose the THM 


measurement channel. 


7.6.6.7 AUXADC current mode setting 
2720 AUXADC can set in current mode and receive tuned current (max 1600А) from 
CURRENT DRV TOP block. In using of this mode, please set register 
rg auxad currentsen en-1, set anlg adc cs[4:0] to choose ADCI1-ADCIA for this 


application use. 


7.7 Interrupt Controller(INTC) 


7.7.1 Decription 
5С2720 support one interrupt controller. 
INTCO: ADC_INT; 
INTC1: RTC_INT; 
INTC2: WDG_INT; 
INTC3: FGU_INT; 
INTC4: EIC_INT; 
INTC5: AUD_PROTECT_INT; 
INTC6: TMR_INT; 
INTC7: CAL INT; 
INTC8: TYPEC INT 


7.7.2 Memory map 
INTC base address: OxXXXX Х0С0. 


Address | Register Name Description 
Offset 


0x000 INT MASK STATUS Masked interrupt status 


0x004 INT RAW STATUS Raw interrupt status 
0x008 INT EN Interrupt enable 
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7.7.3 Registers Descriptions 


7.7.3.1 INT MASK STATUS 


Description : Analog die Masked interrupt 


0x0000 Masked interrupt(reset 0x0000 0000) INT MASK STATUS 


ЕЙ EIER E А E o E a o ER ЕЙ 


Reserved 


Type 


ЛЕЛЕР ЛА ONE ра АКО 


Reserved 


Type 


Description 


2110 | Reserved 


TYPEC INT MASK STATUS This interrupt is masked from 
TYPEC INT ВАМ STATUS by 
TYPEC INT EN 


CAL INT MASK STATUS This interrupt is masked from 
CAL INT RAW STATUS by 
CAL INT EN 
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TMR INT MASK STATUS 1 This interrupt is masked from 
TMR INT RAW STATUS by 
TMR INT EN 


AUD PROTECT INT MASK STATU | This interrupt is masked from 
S AUD PROTECT INT RAW STATU 
S by AUD PROTECT INT EN 


EIC INT MASK STATUS | This interrupt is masked from 
ЕС INT RAW STATUS by 
EIC INT EN 


FGU INT MASK STATUS , This interrupt is masked from 


FGU_INT_RAW_STATUS by 
FGU_INT_EN 


WDG INT MASK STATUS | This interrupt is masked from 
WDG INT RAW STATUS by 
WDG INT EN 


RTC INT MASK STATUS ( This interrupt is masked from 
RTC INT RAW STATUS by 
RTC INT EN 


ADC INT MASK STATUS j This interrupt is masked from 
ADC INT RAW STATUS by 
ADC INT EN 


7.7.3.2 МТ RAW STATUS 


Description : analog die raw interrupt 


0x0004 Raw interrupt(reset 0x0000 0000) INT RAW STATUS 


Ë ES ERR НЕ o И ЕТА 


Reserved 


Type 


fae a ad ЕЗ ГЕ ІЗ ІНЕ 
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Reserved 


Type 


Type | Reset | Description 
Value 


For eae ше — 
СЕТ ГЛИ ГАСИТИ 
ETE [и | СЕТ 
СЕТИ СЕН ГИСТ 


AUD PROTECT INT RAW STATUS ad adl adi Audio protect raw interrupt 


СО a ИИТ 
rena fo СЕСИИ 
Е [и [ro [то СТ 
СЕ С СИ [me ТВ 
Е [e ee [тю ЕТ 


7.7.3.3 INT EN 


Description : Analog die interrupt enable 


0x0008 Interrupt enable(reset 0х0000 05ЕЕ) INT EN STATUS 


LE CRESCE DIESES ER ЕЕ E M E 


Reserved 


ац 
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Pb p mi 


Reserved 


Type 


CAL INT EN [7] 
TMR INT ЕМ 
[5] 


AUD PROTECT INT EN "mm 
"nm" 
"m" 


WDG INT. EN [2] 
RTC INT EN [1] 


ADC INT EN 


ЕС ! 
МТЕ INT E 


Type | Reset 
Value 


TYPEC INT EN 
R/W | 1 


Description 


Enable TYPEC INT RAW STATUS to 


system 


Enable CAL INT RAW STATUS 10 


system 


Enable ТМН INT RAW STATUS to 


system 


Enable 
AUD PROTECT INT RAW STATUS to 


system 


Enable EIC. INT RAW STATUS to 


system 


Enable FGU INT RAW STATUS to 


system 


Enable WDG INT RAW STATUS to 


system 


Enable RTC INT RAW STATUS to 


system 


Enable ADC INT RAW STATUS to 
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7.8Breathing Light Controller (BLTC) 


7.8.10verview 


Breathing light controller (BLTC) supports 4 outputs. Each output can output 
096710096 duration waves. 


7.8.2Features 
€ Support up to 4 variable PWM/breath light outputs; 
€ Support clock pre-scaling in PWM mode, from 1 to 256; 
е Support dynamical duty ratio in PWM mode, it can cover 096- 10096 
€ Support breath light timing modification . 
€ Support current strength modification from 0 to 63(different ) 


€ Support power down the reference current source 


7.8.3Function Description 
BLTC block diagram 


рис сік 
БИс rst 


APB Interface 


Wled_out 
Wled_current[5:0] 


BLTC_ctrl functional block diagram is shown in below. 
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CLK = R/GBDV — R/G/B PWM вето пов 
НЕЕ” | R/G/B 
Prescale Duty andCurve 

-APB | p Regs 


Figure 7-4 BLTC PWM Mode Block Diagram 


The BLTC includes a PWM generator, it generates all kinds of duty ratio PWM wave. 
When in breath mode, PWM changes duty ratio automatically in rising and falling 
stage, and PWM outputs 1/0 when in high/low stage. The rising and falling include 64 
duty ratio steps, from 0/64~63/64. The BLTC also includes a clock divider, all timing 
parameters are divided clock unit. 


BLTC type 1 PWM generator mode timing diagram is shown in below. 


CLK | | : 
Prescaled 
CLK N М+1 М+Моа 
PWM Ме 
» Duty > 
> Mod+1 = 


Duty Ratio = Duty/(Mod+1) 


Figure 7-5 BLTC Timing Diagram 


PWM generator works with pre-scaled clock, a PWM unit includes Mod such clocks, 
and the Duty decides the duty ratio, Duty/(Mod+1). 


When in breath mode, BLTC work curve is shown in below. 
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Figure 7-6 BLTC Output Curve 


The curve includes rise, high, fall and low 4 stages, and the duration of each stage is 
configurable. The rise and fall stage include 64 duty ratio steps. When output is 
disabled, the output will be value set by SW. 


7.8.4 Signal Descriptions 


һе par | [se —_ 
жы fp rem 
maen w [o emm — 
ox [m [ferme 
wem | fore eo 
Eurema 
на ы [эше _ 
were f p СО 
mem [m | С _ 
тн |: sow 
wem ы o [wre sw 
me [m jo femmas 
мә [m [о fomm 
мә [m [о femas 
peme бы [o meme 0 
fr (м |с ws 
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Pee [wee [ne 
Шаға [зы |o | Green current strength signal 


Бис pd Power down signal for reference current source 


7.8.5 Control Registers 


7.8.5.1 Memory map (Latest) OxXXXX X180 - OxXXXX X1DC 


Offset 
Address 
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Offset 
Description 
Address 
0x0044 | BLTC WLED ISAT BLTC WLED current strength 


0х0048 | ВТС WLED PRESCL | ВЕТС WLED prescale 
0х004С | ВЕТС WLED DUTY BLTC WLED duty configuration 


0х0050 | ВЕТС WLED CURVEO | BLTC WLED rise/fall configuration 


0x0054 | ВЕТС WLED CURVE1 | BLTC WLED high/low configuration 
0х0058 | BLTC PD CTRL BLTC WLED high/low configuration 
0х005С | BLTC VERSION BLTC version 


7.8.5.2 Register Descriptions 


7.8.5.21 BLTC X СТВІ 


Description: BLTC control. 


0x0000 BLTC control BLTC CTRL 


ЕЕЕ ЕЛ АШ СЕ m 


WLE | WLE | WLE | WLE 

BS BS BT BR[GS|GS|GT|GR|RS RS RT RR 
DS DS DT|DR 

w EL YPE UN w EL YPE UN w EL YPE UN 
w EL YPE UN 


Field Name Type | Reset | Description 
Value 


WLED_SW [15] BLTC WLED output value when by SW. 


WLED_SEL [14] R/W |1hO BLTC WLED output selection 
1: output by SW; 
0: output by HW. 

WLED TYPE [13] R/W |1'hO BLTC WLED output type 
1: Normal PWM; 
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WLED RUN [12] R/W | ТО BLTC WLED run 
1: start BLTC WLED; 
0: stop BLTC WLED. 
BLTC B output value when by SW. 


BLTC B output selection 
1: output by SW; 

0: output by HW. 

BLTC B output type 


1: Normal PWM; 
0: Breath light. 


BLTC B run 
1: start BLTC B; 


0: stop BLTC B. 


BLTC G output value when by SW. 


BLTC G output selection 
1: output by SW; 
0: output by HW. 


BLTC G output type 
1: Normal PWM; 
0: Breath light. 


BLTC G run 
1: start BLTC G; 
0: stop BLTC G. 


BLTC R output value when by SW. 


В SEL [2] 1hO BLTC R output selection 
1: output by SW; 
0: output by HW. 


BLTC R output type 
1: Normal PWM; 
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R RUN RAW | ТО BLTC В run 
1: start BLTC R; 
0: stop BLTC R. 


7.8.5.2.2 BLTC X PRESCALE 


Description: PWM prescale coefficient for work clock. 


0x0048 BLTC WLED prescale coefficient BLTC WLED PRESCL 
Ша ШЕ ЕЕЕ АЕТ А КЕЙ 
[ М == ____ 


Reserved PRESCL 


w T 


Field Name Type | Reset | Description 
Value 


PRESCL [7:0] BLTC prescale coefficient. 


7.85.23 BLTC X DUTY 


Description: PWM duty config. 
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0x0008 BLTC R duty config BLTC R DUTY 
0x0018 BLTC G duty config BLTC G DUTY 
0x0028 BLTC B duty config BLTC B DUTY 


0x004C BLTC WLED duty config BLTC WLED DUTY 


ÉS ЛЕ EG ЕГО ea К ЕЕ 
Сам 


DUTY MO 


Type ВАМ R/W 


Field Name Type | Reset | Description 
Value 


DUTY [15:8] PWM duty counter,duty cycle = duty /(mod+1) 


7.8.5.2.4 BLTC X CURVEO 


Description: BLTC rise/fall config. 


0x000c BLTC R rise/fall config BLTC R CURVEO 
ос | ВІТС С rise/fall config ВІТС С CURVEO 
ЕСІНЕН BLTC В rise/fall config BLTC B CURVEO 


0x0050 BLTC WLED rise/fall config BLTC WLED CURVEO 


БЕДА А E GO E ЕДО 


Reserved TFALL Reserved TRISE 


Field Name Type | Reset | Description 


Value 
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TFALL [13:8] Output falling time, its unit is 0.125s, it should be >0. 


[ e е н ана 
TRISE [5:0] Output rising time, its unit is 0.125s, it should be >0. 


7.8.5.2.5 BLTC X CURVE1 


Description: BLTC high/low config. 


т Г 1 
С | и j = — 


Туре R/W RW 


Field Name Type | Reset | Description 
Value 


TLOW [15:8] Output low time, its unit is 0.125s, it should be >0. 
THIGH [7:0] Output high time, its unit is 0.125s, it should be >0. 


7.8.5.2.6 ВІТС STS 


Description: BLTC status. 
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0x0034 BLTC status BLTC STS 


BLT 


Reserved 


Field Name Type | Reset | Description 
Value 


[es e poe m оо 
элем из [а (во [me Јаки 
uam [а e [т meme 
Beamer [n e [me јава 
eene m m Е _ 


7.8.5.2.7 BLTC CURRENT 


Description: BLTC current strength config. 


0x0038 BLTC R current strength config BLTC R ISAT 
0x003c BLTC G current strength config BLTC G ISAT 
0x0040 BLTC B current strength config BLTC B ISAT 


0x0044 BLTC WLED current strength config BLTC WLED ISAT 


А ЕЛШЕ ШЕЕ ВЕ E eo oO uo 


Reserved 
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Field Name Type | Reset | Description 
Value 


ISAT [ 5: 0] Current strength config. 


7.8.5.2.8 BLTC PD CTRL 


Description: BLTC current strength config. 


BLTC PD CT 
0x0058 BLTC POWER DOWN CTRL 
RL 


ЖИЕ PE E GA CBE Е ЕЕ В СВ 


Reserved 


Field Name Type | Reset | Description 
Value 


HW PD [1] R/W | 161 Power down signal 
0:bltc pd depend on SW PD 
1:bltc pd depend on bltc output 
SW PD [0] RAW 1151 Power down signal : 
0: Power on the reference current source 
1: Power down the reference current source 


7.8.5.2.9 BLTC VERSION 


Description: BLTC current strength config. 
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0x005C BLTC VERSION 


_ зо ее ро peperere m 


BLTC VERSION 


Field Name Type | Reset Description 
Value 
BLTC VERSION 16 16'h0100 | В ТС VERSION information 
Default value is 16'h0100  (r1pO) 


7.8.6 Application Notes 


This module has 4 independent output signal, and these output signal control flow is different 


7.8.6.1 SW mode 
Set output to be 1 by SW 
BLTC CTRL = OxBBBB; 
BLTC R/G/B/WLED ISAT - 0x0001; 
Set output to be 0 by SW 
BLTC CTRL - 0x4444; 
BLTC R/G/B/WLED ISAT - 0x0001; 


7.8.6.2 HW mode 


7.8.6.2.1 Breath light mode 
Set breath light parameter : 
BLTC R/G/B/WLED rise/fall config 2 0x0404; 
BLTC R/G/B/WLED high/low config = 0x0808; 
Star breath light mode : 
BLTC R/G/B/WLED ISAT - 0x0001; 
BLTC CTRL = 0x1111; 
Stop : 
BLTC CTRL - 0x0000; 
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BLTC R/G/B/WLED ISAT = 0x0000; 


7.8.6.2.2 PWM mode 
Set PWM prescale coefficient 
BLTC R/G/B/WLED prescale- 0x0404; 

Set PWM duty cycle : 
BLTC R/G/B/WLED DUTY - 0x3263; 

Star PWM mode : 
BLTC R/G/B/WLED ISAT - 0x0001; 
BLTC CTRL = 0x3333; 

Stop : 
BLTC CTRL - 0x2222; 
BLTC R/G/B/WLED ISAT - 0x0000; 


7.9 Audio Interface Controller(AUD IFA) 


7.9.1 Memory map 


Offset 

Description 
Address 
0x0004 ADC FIFO STS ADC FIFO status 


bm јак | _ 


7.9.2 Register Descriptions 


7.9.2.1 ADC FIFO STS 
Description : ADC FIFO status 
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0x0004 ADC FIFO STS(Reset 0х0) 


ne БЕ ЕЛЕ 


Reserved 


Type 


ЕБ | КОШЕ 


Eg 


ADC FIFO EMPTY В | [7] 111 ADC FIFO real empty. There 
is no data in ADC FIFO 
ADC FIFO ADDR В [5:3] Ro js — | ADC FIFO read address 


ADC FIFO ADDR W | [2:0] IEEE ADC FIFO write address 


7.9.2.2 DAC FIFO STS 


Description : DAC FIFO status 
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0x0008 DAC FIFO STS(Reset 0x80) 


КЕЕ ЕЛЕ ES SS ЕЛЕ ЕЕ 


Reserved 


Type 


п xQ 


Eg 


E — Buunngun 


DAC FIFO EMPTY R | [7] 1h1 DAC FIFO real empty. There 
is no data in ADC FIFO 

оо Во РИ ја |ю [№ ГоАОЕРОтеаи 

DAC FIFO ADDR R [5:3] Ro (js O DAC FIFO read address 


DAC FIFO ADDR W | [2:0] IEEE DAC FIFO write address 


7.9.2.3 AUDIF STS 


Description : AUDIF internal signal status, used for debug 
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0x0008 AUDIF STS(Reset 0х0) 


КЕ ЕЛЕ ES s ES БЕ ЕЛЕ 


Reserved 


Type 


| Е ES: i | 


Eg 


pem [m ИСТИ 
эя es qe р [emm — 
s e= 


ADC RX DATA RDY If “1”, begin to receive data 
from A-die 


7.9.2.4 RAW STS 


Description : FIFO exception status 
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0x000C RAW STS(Reset 0x0) 


реза ESTE EA Ens E ЕЛ БЕ ШЕ ЕЛЕ 


Reserved 


Type 


Е Е maa: 


SS 


Eg 


Field Name " Ке Description 


ADC FIFO UNDERFL STS When the ADC FIFO is underflow, 
this bit is set to "1". Write "1" to 
ADC FIFO UNDERFL STS CLR 


can clear this bit. 


DAC FIFO OVFL STS When the DAC FIFO is overflow, 
this bit is set to “1”. Write "1" to 
DAC FIFO OVERFL STS CLR 


can clear this bit. 


7.9.2.5 RAW STS CLR 


Description : FIFO exception status clear 
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0x0010 RAW STS CLR(Reset 0x0) 


[ES ES LESE ES Е ES БЕ ЕЛЕ 


Reserved 


Type 


Е Е maa: 


С 


Eg 


Field Name " < Description 


ADC_FIFO_UNDERFL_CLR Write “1” to this bit will clear 
ADC FIFO UNDERFL STS 
bit. 


DAC FIFO OVFL CLR Write “1” to this bit will clear 
DAC FIFO OVFL STS bit. 


7.9.3 Application Notes 
(1) СК audif must be equal or greater than 26M 
(2) When ADC path close adc active, the sequence is close adie first, then close ddie. 
Because at autogate mode, if the adc active of ddie is closed first, сік audif will be 
closed at same time, so the data in adie adc fifo can not be cleared, and will be the 
beginning data of next round, which is wrong. 
(3) The enable signals of adie clk are all configured by software, so clk 6p5m should be 


closed after dac active invalid to ensure dac fifo has been read empty. 
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7.10 Fuel Gauge Unit ( FGU ) 


7.10.1 Overview 


FGU (Fuel Gauge Unit) is a system developed by SPRD to measure the state of batter 


charge. 


Previously, we used direct-measurement method that based on the battery variables of 
voltage, which directly translated into a SoC value via look-up table. It is based on the 
theoretic that the SoC is linear relative to the measured voltage, but it's a pity that the SoC 
is just linear relative to the OCV, but not the measured voltage. The measured voltage is 
lower than the OCV when battery is in working mode, because of the internal impedance 


which is changing along with the SoC changing, temperature, charge cycles etc. 


Another mentioned method to measure the SoC is called Coulomb Counter, which 
integrates all passed charge and gives a ratio to display. Unfortunately, the overall 


capacity falling and self discharge can make it inaccurate as time going. 


Now, the new solution to optimize the accurate of gauging gas measurement is to uses 
both techniques to overcome the effects of aging, self-discharge and temperature 


variations, and give table, accurate measurement SoC. 


FGU: Fuel Gauge Unit 

OCV: Open Circuit Voltage of a battery 

SoC: State of Charge. 

DoD: Depth of Discharge. Where DoD = 1 – SoC. 

Qmax: Maximum batter chemical capacity. It became small after cycles of charging and 
discharging. 


PCG: PassedCharge. Coulomb counter integrated charge during battery using. 


7.10.2 Features 
€ Support pure voltage-base algorithm. 
€ Support pure current-Integration-based algorithm 
€ Support hybrid algorithm of voltage and current-integration. 
€ Support lower power mode 


е Support power up 250ms battery current and voltage measurement 
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7.10.3 Block Diagram 
Our FGU has two parts, one is FGU module and another is FGU ANA module. 
FGU ANA module only works at the very beginning of 250ms. FGU works at the normal 


operation time. 


Registers Coulomb 
Control Counter I 
< AD 
са Inow converter -V 
> «> 
= V AD 
Relax now < < —— 
Counter converter 
ОСУ < 
FGU 


Figure 7.10-1 FGU Top View 


As the figure 7.10-1 shows, here are four important parts of FGU. APB bus is designed to 
support software interfaces. Relax counter is used to judge whether the battery is in low 
power status. Coulomb counter is designed to calculate battery passed charge during a 
constant time period. Two ADC are used to transfer current battery voltage and current 


data separately and simultaneously. 
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AdO iin en 


Vin en | Mux |] Adl vin en adc 
=> 3-3 > 

3 3 
ко зо 
=: е =. 95 . 
= = Ры а40 іп data/ 
взе S = у adl in data 

4 
fgu 


Figure 7.100-2 FGU ANA Top View 


Figure 7.10-2 gives the top view of FGU, FGU ANA and ADC. The relationship of the 
three parts is showed in this figure. FGU АМА block is designed to support power up 
250ms current and voltage data calculation. This means FGU ANA and ADC will be 
turned on before FGU TOP. So once the power is up, FGU. ANA will enable two ADC 
channels for 250ms and get the calculated data saved in its' voltage and current registers. 
After that FGU ANA SEL signal rises, FGU will take control of the two channel enable 


signals. After FGU reset, FGU reads the power up current and voltage value from 
FGU ANA. 


7.10.4 Algorithm 


As experiment proved that the OCV had a steady relationship with the SoC for a given 
chemical characteristic battery. It won't charge along with the change of current, 


temperature, aging and so on. That is the base of our algorithm. 
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A 
45------- Аде-100, Т-20, І-40тА 
Аде-200, Т-30, І-30тА 
- Age-300, Т-40, І-20тА 
4 | 
Ф OCV 
о ки 
5 35 — u У 
> à 
\ 
3 = 
2.5 | | | | | | | | | 
096 2096 4096 6096 8096 10096 
DoD 


Figure 7.100-3 OCV Vs. Age/Temperature/Current 


Software should set a table to store the relationship of OCV and SoC, which named SoC 
(OCV, T). Once software read the OCV which come from FGU controller, the SoC can 
be get directly from the SoC (ОСУ, T). Because the DoD = 1-SoC, the figure used DoD for 
instead. The precision of the table should be 1%, that to say 100 DoD and corresponding 


ОСМ should be stored in external flash. This table is unalterable in its life. 


OCV refer to Open Circuit Voltage, which means there is no load on the battery. The 
reading of OCV is in the condition of that the battery is in relaxed state, when, the current 
is lower than the set threshold for some time. But, that is not always meet. When the 
device is in using, the current is higher than the threshold and the voltage is changing 


quickly. Then we can't get the OCV value but the loading V value, and the table won't work 


well. 
A 
45 — 
4 a 
o Ба 
5 арии ae 
5 3.5 
> ——— Y 
V Under Load \ 
3 L | 
2.5 | | | | | | | | | | > 
0% 20% 40% 60% 80% 100% 
DoD 


Figure 7.100-4 OCV Vs. V under load 


The core issue for the difference of OCV and V under load is the battery internal resistance 


В. It is vary depending on DoD, age, temperature and so on. 
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A A Resistance (mQ) 
350 U u = с НӘН 
3 š 300 08 
8 ï 250 - 
LM 3 
2 & 200 |- 
Ф E 
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0% 20% 40% 60% 80% 100% 0 200 400 600 800 1000 
DoD Number of Cycles 


Figure 7.100-6 R depending on 
Figure 7.100-5 R depending on DoD Temperature / Age 


It is troublesome to track the impendence and the temperature. The coulomb counter now 
will work well in this situation, because the self-discharge is smaller than the loading 


current, and the using time is shorter when the self-discharge is little. 


For example, if the last OCV is read as OCV1 which relative to SoC1, then the device is in 
using and in active mode. Then, the SoC1 is frozen, and the coulomb counter is counting. 
After the battery is discharged with a passed charge of AQ = Q (it count from 0 when the 
SoC1 is frozen), the SoC is given by SoC2 = SoC1 - (AQ / Qmax). As the discharge 
process goes by, the AQ is increasing, and SoC2 is decreasing. Once the discharge 
process is stopped and current is zero (or lower than set threshold), the voltage is in relax 
state, the OCV1 is unfrozen to OCV2, and AQ is reset to zero, the new SoC2 then can be 
get directly from the SoC(OCV,T) table. 

The combination of voltage-based and coulomb-counting algorithms is a better way to 
remedy each other's defect. 

From the above figure, we can see that the total battery capacity, Qmax is generally 
reduced by 3% to 5% after 100 cycles. To know the real maximum capacity of the battery, 


we need to measure and update Qmax. 


7.10.5 Function description 


7.10.5.1 Battery monitoring functions 


V.0.2 


The monitoring functions include the measurement of the battery voltage and battery 

current. Ап Inow register is used to record the current that the ZA A/D converter captured 
in time. A coulomb counter is used to integrate the charge when the battery is charging or 
discharging at а high rate. The charge is the multiply of current and time, Q = I * t. The unit 
of lis uA, and the unit of t is ms. A Vnow register is used to record the current voltage that 


the 2A A/D converter captured in time. An OCV record register is used to track the voltage 
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when the battery is in relax state, and it keep it value once the battery is in charging or 
discharging state. 


The frequency of the working clock is set to 32.768 KHz, it is convenient to map to 


common used time scale, E.g. 1s = 32768 - 2 ^ 15 (clocks). 


7.10.5.2 Charge monitoring states 
The process of charge monitor including 5 state: 
State 1: Charge state. 
State 2: Charge interim state. 
State 3: Relax state. 
State 4: Discharge interim state. 
State 5: Discharge state. 


The red area of following indicate the charge state, the green area indicate the relax state, 


and the blue area indicated discharge state, others is interim state. 


Charge 


*Charge 
Threshold ` 


Current 
o 


-Discharge 
Threshold 


State 


Figure 7.10-7 State of charge 


7.10.5.3 Operation mode 


This module may operation in two modes with different power consumption. The selection 
is made by the OP MODE bit. 


Operation Mode 0: Normal mode. 
Operation Mode 1: Lower power mode. 


In lower power mode, the current is measured only half of the time. This saves about half 


of the power consumption. 


In normal mode, the current is continuously measured, and it provides the highest 


accuracy from the coulomb counter. 
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7.10.5.4 Working mode 


To make compatibility, we set three work modes to adapt previously scheme. 

Work Mode 0: Hybrid algorithm of both following (default) 

Work Mode 1: Voltage-based algorithm. 

Work Mode 2: Current-Integration-based algorithm 

For the voltage-based algorithm (mode1), the software just read the voltage (either ОСУ 
or loading voltage) to map to SoC, it is our legacy method to display SoC. 


For the Current-Integration-based algorithm(mode2), the software should mapped the 
initial reading OCV (just as тодео) to Qstart, and write back to FGU controller as the initial 
charge, then the coulomb counter will work continuously without reset until the Qmax 
updated. While working, software should read the coulomb counter value for the Qnow 


and then divide Qmax, give the SoC value, SoC = Qnow / Отах. 


The Qmax updating method of mode2 is different from the modeO, it need the full cycle of 


charge and discharge. 


7.10.5.5 Voltage monitoring 


The battery voltage is measured by using one conversion cycle of the A/D converter every 


4 seconds (2 ^ 17 clocks). 
The voltage conversion cycle takes 250ms of 2713 = 8192 clock cycles 
The voltage range is 0 to Бу unsigned value, and the resolution is 1mv. 


The two voltage register is OCV and Vnow. ОСМ is the open circuit voltage, it is 
measured only when the battery is in relax state, and the current is very small than set 


threshold. When the battery is in active mode, it stopped to update. 


Another voltage register is Vnow, it is measured and updated every conversion cycles of 
4s. 


7.10.5.6 Current monitoring 


V.0.2 


The voltage drop across the sense resistor is integrated during a conversion period and 
input to the 14-bit 2A A/D converter. 


The current conversion cycle takes 500ms of 2^14 = 16384 clock cycles for a 14-bit 
resolution. 
The current resolution is 400uA, and the converter output is two's complement format with 


signed value. 


When a conversion cycle is completed, the result is added to the coulomb counter 


accumulator and the number of conversions is incremented in a 16-bit counter. 
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The voltage and current use the same > А converter and it switched periodically with a ratio 
of 1:8. 


7.10.5.7 Coulomb monitoring 


The coulomb counter is used to integrate the charge flow of the battery when the battery is 


charging or discharging at a high rate. Each result of current conversion is accumulated 
into accumulator. 


In work mode 0, the coulomb counter only worked when the battery is not in relax state, 
and the OCV acted as the SoC display function. 


In work mode 1, the coulomb counter is not work at all. 


In work mode 2, the coulomb counter is always worked, and the initial value is set by 


software which deduced from the first OCV reading. 


7.10.5.8 Battery relax counter 


V.0.2 


The judge of the relax state is to detect whether relax counter value reaches to the 
threshold. The counter of relax state is counted from the time that the current is below zero 
and above the current threshold, meaning the battery is in a high-load condition. See the 
figure "state of charge" for reference. The relax counter register is 10 bit read-only register 
clocked every 8s and can go up to about 2hs; when the counter reaches to its max value 
of threshold (software set), it stops at this value. The counter is auto cleared to zero 
when the current is out of the relax state, which meaning above 0 or below the negative 
relax threshold. 


us 042 p= 
Counter 


+Charge 
Threshold 


= 
g 
б 0 
-Веах | | NES" —— ааа 

Threshold | 

-Discharge 

Threshold 

1 2 3 4 5 4 3 2 1 
» 
State 


Figure 7.100-8 Relax counter 


In the figure, we can see when in relax state of 3, the counter is counted until the state is 


changed or reached its max value of threshold (t), else the counter is stay at zero. 
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This counter is internal and is a tool for controller to judge if the battery is in relax state. 
The result of the judgment is used to switch the SoC display mechanism of OCV mapping 


value or coulomb integrated current mapping value. 


7.10.6 Working Process 


The operation process of software reading including 4 cases: (different from above 


process) 

Case 1: Initial SoC reading. 

Case 2: Relax SoC reading. 

Case 3: Active SoC reading (Charge / Discharge) 


Case 4: update Qmax. 


7.10.6.1 Initial SoC 


Before a device is turned on, the FGU ANA measuring the battery OCV and OCI, and 
locked it on its OCV and ОС! registers. This activity takes 250ms when the other part of 
the IC should do nothing to wait for FGU ANA to lock. The time of 250ms is the ADC lock 
time. When the device system is total booting and software system is initialized, it should 
first read the locked OCV and OCI, then the counted coulomb counter charge to get the 
first SoC for the mode 0; for the mode 1, it just correlating it with the SoC(OCV,T) table to 
get first SoC; for mode 2, software should correct it with the Qnow, and write back it to 


controller. 


7.10.6.2 Relax reading SoC 


V.0.2 


When the voltage is in relax state or to say the system is in deep sleep state, the battery is 
commonly in tiny discharge state and the current is very small. When, we can say the 
battery is in open circuit state, and the measured voltage can be seen as OCV. The OCV 
is measured every 4s. Once the OCV is update with new value, or changed with a AV 
value, it will generate an interrupt to notice software to read it and update the SoC. 
Naturally, the system is in a deep sleep state, the SoC display has no means for it, and the 
interrupt should be disabled. Once the system is weak up, it should firstly read the SoC 
value and update its SoC display. 

For mode 1, the SoC can be directly mapped from OCV, when the OCV achieve the 
termination voltage, it warned the software. 

For mode 2, the SoC is mapped from the remaining charge divide total charge, when the 


remaining charges little than set threshold, then it warned the software. 


Spreadtrum Communications, Inc., Confidential and Proprietary 312 of 573 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EA SPREADTRUM SC2720 Device Specification 


7.10.6.3 Active reading SoC 


The OCV continues updating until the battery is in active mode, when the current is not 
zero (or lower than threshold). Then, the coulomb counter begin counting. Once the 
charge of discharge changed larger than or equal to the multiply AQ, then it generate an 


interrupt to notice software to get it to update its SoC display. 


Either charging or discharging, the SoC should update quickly because the charge 
change quickly at these state. So the interrupt should enabled to get the latest AQ 


information in real time. 
When the interrupt generated, the software should read the OCV and AQ to yield the finial 
SoC. SoC2 = SoC1(OCV, T) +ДО / Qmax. Where Qmax is store in the flash. 


For mode 1, the SoC can be directly mapped from OCV, when the OCV achieve the 
termination voltage, it warned the software, but for the existence of battery resistance, this 


value is always not exact 


For mode 2, the SoC is mapped from the remain charge divide total charge, when the 


remain charge little than set threshold, then it warned the software. 


7.10.6.4 Update Qmax 


V.0.2 


The total capacity is calculated through two OCV readings taken at fully relaxed states 
when the variation of battery voltage is small enough before and after charge or discharge 
activity. As an example, before the battery is discharged, the SOC is given by SoC1 = Q1 / 
Qmax, where О1 is the available charge from the battery before discharge. After the 
battery is discharged with a passed charge of AQ=Q2-Q1, the SoC is given by SoC2 = Q2 
/ Qmax, where Q2 is the available charge from the battery after discharge. Subtracting and 
rearranging these two equations yields Qmax =AQ / | SoC1 – 50621]. This equation 
illustrates that it is not necessary to have a complete charge and discharge cycle to 


determine total battery capacity. 
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Figure 7.10-9 OCVs to update Qmax 


For a proper Qmax update, three conditions must be met: 


1, Two OCV measurements must be taken outside of the disqualified voltage range, which 
is based on the cell's chemical characterization. An OCV measurement can be done only 


on a relaxed battery that has not been charged or discharged or several hours. 


2, A minimum amount of passed charge must be integrated by the fuel gauge. By default, 
itis set at 35% of the total cell capacity. 
3, the OCV1 and OCV2 must be measured during the nearly two cycles of charge and 


discharge 


An updating process of Qmax is not always successfully. The following figure is some test 
point of OCV. 


A 
45 - Unqualify Qmax Update Voltage range 
f 
ар 
4 |. SSN, 
Ф 
: | т 
$35 | E 
> \ 
V Under Load 
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Figure 7.100-10 Point of OCV measurement 


As an example, we begin at the point a, where we successfully get an OCV(a), then the 
device discharged to point b, it is in relax state, but it is too closed to point a, and the A 
SoC < 35%, then b is a bad point to measure OCV. When device is discharging, с is not a 


relax voltage, and can be measured as OCV. d is in disqualified range. When in e state, it 
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meet all the condition, and can be measured as OCV(e), and these two OCV (a and e) will 
update the Qmax, where Qmax = AQ(a, е) / |SoC(a) - SoC(e)|. 

If when the SoC in the d state, then device is charge directly back to point f, and after 
some time, f is in relax state, then f can be measured as another OCV(f), and Qmax =AQ(a, 
f) / |SoC(a) - SoC(f)| . 

If when the device is charged to f, and then quickly discharge with high current to d, then 
charge back to f , and again discharge to d, again and again for more than two times. Then, 
the first measured OCV(a) is not valid anymore and should be reset to start a new Qmax 
updating cycle. 

When a successfully Qmax updating is done, FGU controller should generate an interrupt 
to software, and software read OCV1, OCV2 and AQ to yield the new Qmax. To prevent 


capacity jumps, software should do some filtering. 
For mode 1, it not need to update Qmax. 


For mode 2, Qmax update need a full cycle of charge and discharge. In this mode, 
software should first set an upper threshold and a lower threshold. 

When the battery charged to the maxim voltage and relaxed, remember this charge as Q1, 
and set a Над of ЕТ; When the battery discharge to the lowest voltage and relaxed, 
remember this charge as Q2, and set a flag of F2. When in Q1 or Q2, the voltage is not 
relax, then the relative Flag should keep 0 and can not be set to 1, then the updating 


condition is not met. 
Upper Q 
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w ^ 1400 
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3.5 — 
Charge ae i ~ 
~ 


Lower О | 
ер 140 
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Figure 7.100-11 Update Qmax use upper & lower Q 


When F1 & F2, then an interrupt is generated to software, software do a subtracting of |Q1 
— Q2| will get the maxim battery capacity, and the Qmax is updated. after updated Qmax, 
if itin F1 state, then software write Qmax back to controller to reset the current charge 
value; if it in F2 state, then software write O back to controller to reset the current charge 


value. 
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7.10.7 Timing diagram 


The following is one conversion cycle time example. 


Time(s) 0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 
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Q accum | Ü гот ]-Q02 | Q03 | Q04 | Q05 | 905 | Q07 | дов | 909 | 10) 


Figure 7.10-12 Timing diagram (Volt dutyz0) 


In Volt duty = 0 mode, voltage and current data are captured every 500ms. The Inow and 


Vnow registers are also updated every 500ms. 

The Qaccum is the integration of the I*t, that means: 
901 = 101“ 500ms; 

002 = 102 * 500ms + Q01; 

003 = 103 * 500ms + Q02; 


009 = 109 * 500ms + Q08; 
Q10 = ПО“ 500ms + 009. 
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Figure 7.100-13 Timing diagram ( 


1 mode, voltage and current are captured very 1second. Both of them are 


y 
calculated in 500ms. Vnow and Inow are updated every 1s. 
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Figure 7.10-14 Timing diagram ( volt duty 
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Time(s) 0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 
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Figure 7.100-15 Timing diagram ( volt duty = 3) 
7.10.8 Control Registers 


7.10.8.1 Memory map 
ARM base address: ОХхХХХХ ХА00 


Offset 


Description 
Address 
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0x0008 


0x000C 


0x0010 


0x0014 


0x0018 


0x001C 


0x0020 


0x0024 


0x0028 
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Offset 
Address 


юы ем” 
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Offset 


0х0000- 
РОО МОШ VAL ВЏЕО-7 
Ox00EC 


0х00Е0- 
FGU. CURT. VAL BUF0-7 
0х010С 


7.10.8.2 Register Descriptions 


7.10.8.2.1 ЕСУ Start Registers 


Description : FGU Start signal 
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0x0000 FGU Start Signals (reset 0x8000 0000) FGU START 


КЖЕ ЕЗ КЕГИ I GP ез ЕТ НК 


Reserved 


Type RO WO | WO 


Field Name Type | Reset | Description 
Value 


[ese | 


QMAX UPDATE EN | [2] WO | ThO Qmax Update enables. 
Write 1 to this bit will do a Qmax update 
processing. 
It is auto cleared to 0, after write 1. 
To check the updating status, please read 
QMAX UPD STS. 

FGU RESET [1] WO 1150 FGU Reset signal. 
Write this bit to reset the module, it is auto cleared 
to 0 after reset. 

WRITE SETCLB EN WO 1160 | When write CLBCNT ФЕТН 8 CLBONT SETL, 
software should write this bit after write all of the 

" two register to sync. It to CLK32KHz domain. 


7.10.8.2.2 FGU Configure Registers 


Description : FGU Configure signal (Need to check WRITE ACTIVE STS) 
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0x0004 FGU Start Signals (reset 0x0010) FGU CONFIG 


КСЛЕДЕЧЕЖЕА E ES Е EE Е и 


Reserved 


ПЕЛЕ КИНЕЛЕП 


Reserved VOLT DUTY 


Field Name Reset | Description 
Value 


SW FORCE LOCK HIGH Software force qmax low voltage area to be 


locked 


SW FORCE LOCK LOW Software force qmax high voltage area to be 


locked 


SW FORCE ОМАХ СМТ When set to 1, qmax counter will be forced to 
1'hO 


conditions. 


Voltage high bit valid 


0: voltage is 12 bits valid (high bit is omitted) 


intergrate current, regardless of qmax lock 
VOLT H VALID [12] R/W 

1: voltage is 13 bits valid 
FGU_DISABLE_EN [11] R/W FGU Disable signal. 

It indicates if the FGU is worked or not. 

0: FGU is not disable and worked 
V.0.2 
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МОЖАЛПАЫЛМ| сообра. 
| | | | [e Foie disable and not ЕЕЕ 


CLBCNT DELTA MODE | [10] RAN | 10 Coulomb Counter Delta Threshold Mode. 
This bit indicates if the coulomb counter is 
working when the battery is in low power 
condition. 

0: work when in low power condition 
1: no work when in low power condition 
It is working in default. 


VOLT DUTY [6:5] R/W 1210 Voltage duty ratio. 
2'h0: 1-7 
2'h1: 1-3 
2'h2: 1-1 
2'h3: 1-0 
When ADC SEL = 0, these bits are invalid. 
Refer to Timing Diagram for detail 


је pem emm —_ 


SW DIS CURT [3] RAN. | 1'hO When just use voltage of this module, this bit 
can disable all the current calculation logic, 
which will save power. 

0: notdisable current 
1: disable current logic 


FORCE LOCK EN [2] RAN | 10 When update the Qmax, if the battery is not in 
relax mode, then the voltage won't lock, write 
this bit will force the voltage lock to OCV either 
the battery is in relax mode or in active mode. 
0: notforce lock 
1: force lock 

LOW POWER MODE R/W There are 2 methods to judge whether the 
battery is in low power mode. 

0: use relax counter to judge 
1: use deep_sleep signal to judge 
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AUTO LOW POWER R/W | 10 When the battery is in relax mode, the current 
can be set to sample at each 1 second instead 
of each 500ms, which will save power. If this 
bit is set 1, then the module will auto switch to 
low power mode. 

0: notauto low, SW should control manually 
1: auto low when the battery is in relax mode. 


Note: when AD1 ENABLE =0, the voltage and current is measured in ADCO 


Note: when AD1 ENABLE = 1, the current is measured in ADCO, and voltage is measured in ADC1. 


7.10.8.2.3 ADC Configure Registers 
Description : ADC Configure signal (Need to check WRITE ACTIVE STS) 


0x0008 ADC Start Signals (reset 0x0000) ADC CONFIG 
[m ewe mim | ој КИ тј еј Б vy 


RG SD RS 


M 


Field Name Type | Reset | Description 
Value 


RG SD RSV [15:14] | ВАМ | 210 RG SD RSV[14] 
0: ADCO input RC enable 
1: ADCO input RC disable 


Ва SD УСММАУ55 EN | [13] Enable Common voltage tied to ground 
RG SD IBOOT EN [12] Enable high current mode 
RG SD BGREF EN [11] Enable reference band gap 
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ADC EN SEL | When ADC EN SEL is 0, ADC enable is 
always high 
When ADC EN SEL is 1, FGU takes the 
control of ADC enable 
ADO IN DATA 
ADO IN DATA 


Force ADCO/ADC!1 interface enable. 


When set this bit, all the analogy interface is 


forced by software of these bits. 


These bits are used to do software calibration. 


ADC1 Voltage Reference. 
0: 0.1V 
1: 0.2V 


ADCO Voltage Reference. 
0: 0.1V 
1: 0.2V 


7.10.8.2.4 FGU Status Registers 


Description : FGU Status Register 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 325 of 573 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM SC2720 Device Specification 


0x000C В FGU Status (reset 0x0000) FGU STATUS 


Reserved E Ш | OCV LOCK STS 


ЕД (||: 


Field Name Type | Reset | Description 
Value 


Lese јез 


BATTERY FLAG This flag indicates whether the battery is 
plugged in during power on sequence. 


INVALID POCV [7] This flag indicates the power on open circuit 


voltage measurement is invalid. 
FGU ANA SEL Select current and voltage enable signal 
between fgu top and fgu ana 


0: select fgu ana current and voltage enable 


signal 


1: select fgu top current and voltage enable 


POWER LOW Indicate the power is lower 
0: not lower 
1: lower 
Note: 
Case LOW POWER MODE = 0 
when CURT LOW is 1 and the relax counter 


is bigger than threshold, then the power is 


low. 
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Case LOW POWER MODE - 1; 
The power mode select the deepsleep, then it 
is equal to deepsleep signal. 
CURT LOW i Indicate the current is lower then threshold 
0: not lower 
1: lower 


Note: when CURT LOW is occur, the 
POWER LOW may not occur other than the 


relax count is bigger than threshold. 
OCV LOCK STS | To update the Отах, there should be two 

OCV lock. 
2'b00: ОСМО not locked 

OCV1 not locked. 
2501: ОСМО locked first 

OCV1 locked second. 
2010: ОСМО locked first 

OCV1 locked second 
2'b11: Invalid 


When both of them are locked, the Qmax is 


locked. 


QMAX UPDATE STS ! Qmax updating status 


0: notin updating process. 
1: in updating process. 
WRITE ACTIVE STS | When write following register, software 


should check this register to know whether it 


has been sync. to clk82KHz domain. 
FGU CONFIG, ADC_CONFIG, FGU INT EN, 
FGU HIGH OVER, FGU LOW OVER, 


Рац CLBONT SETH, FGU CLBCNT 5ЕТЕ 


7.10.8.2.5 FGU Interrupt Enable 


Description : FGU Interrupt Enable signal (Need to check WRITE ACTIVE STS) 
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0x0010 FGU Interrupt Enable Signals (reset 0x0000) FGU INT EN 
е јејнјејчајнјојгјејтјејгјијајгјејој 
CLB 


Reserved 


Field Name Type | Reset | Description 
Value 


deme [me [nmm 
110 


СІВСМТ LOW INT ЕМ RAN When the CLBONT is lower than wet clbcnt low 


threshold , then interrupt 


OCV LOW INT EN When the OCV is lower than set ocv low 


threshold, then interrupt 
CURT RDEN INT EN 


VOLT RDEN INT EN 


When Current data is ready, an interrupt is 


generated. 


It is used when calibration. 


110 When Voltage data is ready, an interrupt is 
generated. 
К is used when calibration. 
QMAX UPD TOUT EN 


RS Qmax update timeout interrupt Enable 
QMAX UPD DONE EN 


Qmax update done interrupt Enable 


Relax Counter interrupt Enable. 


When the relax counter reached its set 


threshold, an interrupt is generated. 


СІВСМТ DELTA INT EN Coulomb counter threshold interrupt Enable 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 328 of 573 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM SC2720 Device Specification 


When the Coulomb counter reached the 
multiply of the threshold, then an interrupt is 


generated. 

E.g. If set CLBCNT DELTA = 5mAh, then 
when the Coulomb counter is 5mAh, 10mAh, 
15mAh will generate interrupt. 

Voltage High overload interrupts Enable. 
When the voltage is higher than the threshold, 
then an interrupt is generated. 

Voltage Low overload interrupt Enable. 


When the voltage is lower than the threshold, 


then an interrupt is generated. 


Reserved 


Field Name Type | Reset | Description 
Value 


О СТ СО [en [mm — — — — 
aei era [m [wo [те [ororo 
осона m [we [1a [orm "БЕНЕН 
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VOLT RDEN INT CLR во [wo [r | Voltage ready interrupt clear 
QMAX UPD TOUT CLR Qmax update timeout interrupt clear 
QMAX UPD DONE CLR Qmax update done interrupt clear 


остон моя [o [wo тн [roe oreen 


7.10.8.2.7 FGU Interrupt Raw Signal 


0x0018 FGU Interrupt Raw Signals (reset 0x0000) FGU_INT_RAW 


Reserved 


Field Name Type | Reset | Description 
Value 


C eme mo pee 
aware [m [хо |o [narra 
oor aaa “|а” јо | по озенинин 
ет лови Да so |o forener 
essere [m јо [ne | аналима — 
Е Јн Јо |o [oreore monena ora 
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i «Те Део [emm _ 
exce [m m [ne [armen 
вокали мали [а no [no [mmc анаан 
esee [m [хо озаман менен на 
ЕВ ја. Гео IET ITUTTTE 


7.10.8.2.8 FGU Interrupt Status Signal 


0x001C FGU Interrupt Status Signals (reset 0x0000) FGU INT STS 
CLB 


ONT | VOL 


T HI 


Reserved 


Field Name Type | Reset | Description 
Value 


a СЕ со [eo [em — — —— 
aerae [m se [т | авонони 
олонтаа [m [e [ee permet _ 
users [m | |96 omes — 
О [m | [т [roeren 
Е [m no [то [onere __ 
coro vone srs ја no [то Јанина _ 
sowa ГЛИ СИСТИНА 
озн валяе ра |с РЕ 
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VOLT LOW INT STS о) |во [tmo | Voltage Low overload interrupts status. 


7.10.8.2.9 FGU Voltage Value 


Description : FGU Voltage Value 


0x0020 FGU Voltage Value (reset 0x0000) FGU VOLT VAL 


ӘМЕТ ЛА ЕЛБА БЛЕЗ ДЕ 


Reserved VOLT VALUE 


Type RO 


Field Name Type | Reset Description 
Value 


VOLT VALUE | [12:0] 13'h0 Voltage now 
It is unsigned value, the unit is equal the ZA A/D 
value, and the relative voltage value should multiply 
the LSB value (refer to the Analogy Spec.) 
13'hTFFF: represent the max point 
13'h1000: represent the zero point 
«13'h1000: invalid 
That means when the value is 13'h1000, its' voltage 
50 V. Because the voltage is all positive value, the 
value of below 13'h1000 should not be valid as see it 
as some offset of Ov. 
It has another function, when in ADC software 
calibration mode; it is act as the ADC1 voltage value. 


7.10.8.2.10FGU OCV Value 


Description : FGU OCV Value 
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0x0024 FGU OCV Value (reset 0x0000) FGU OCV VAL 


БАК ШЕ Pimi] 


Reserved OCV VALUE 


: 


Field Name Type | Reset Description 
Value 


OCV VALUE [12:0] 13'h0 Open Circuit Voltage. 
It is unsigned value, the unit is equal the ZA A/D 
value, and the relative voltage value should multiply 
the LSB value (refer to the Analogy Spec.) 
13'hTFFF: represent the max point 
1311000: represent the zero point 
«13'h1000: invalid 
That means when the value is 13'h1000, its' voltage 
50 V. Because the voltage is all positive value, the 
value of below 13'h1000 should not be valid as see it 
as some offset of Ov. 
When МОСТ H VALID is 0, then the bit [13] is 
omitted, and just 12 bit is valid 
It has another function, when in ADC software 
calibration mode; it is act as the ADC1 voltage value. 


7.10.8.2.11FGU POCV Value 


Description : FGU ANA OCV value 
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0x0028 FGU ANA OCV Value (reset 0x0000) FGU ANA OCV 


БАК ШЕ КШ ЕЕ ЕЕ ЕЕ Еее бебе 


Reserved FGU ANA OCV VALUE 


: 


Field Name Type | Reset Description 
Value 


OCV VALUE [12:0] 1310 Open Circuit Value read at the very beginning of 
250ms 


7.10.8.2.12FGU Current Value 


Description : FGU Current signals 


0x002C FGU Current Value (reset 0x0000) FGU_CURT_VAL 


= Reserved CURRENT_VALUE 


Field Name Type | Reset | Description 
Value 


LC eese [ne [m — — 


CURT VALUE [13:0] 1410 | Current now value, 
К is unsigned value, but represents signed value. 
The unit is equal the 2A A/D value, and the really 
current value should multiply the LSB value (refer to 
the Analogy Spec.) 
14h3FFF: represent the max point 
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14'h2000: represent the zero point 


1410: : represent the min point 


That means when the value is 14'h2000, its' current 
is ОА. Data bigger than 14'h2000 is positive 
value, and data small than 14'h2000 is negative 


value 


7.10.8.2.13FGU Voltage High Overload 
Description : FGU Voltage High overload Threshold (Need to check WRITE ACTIVE STS) 


0x0030 FGU Voltage High Overload Threshold (reset ОХЗЕЕЕ) FGU HIGH OVER 


Field Name Type | Reset | Description 
Value 


FGU HIGH OVER | [12:0] R/W | 130 | Voltage High overload threshold. 
It is forbidden that the battery voltage is higher than 
the voltage max threshold. If it violates that, the 
battery may be destroyed. Once it reaches this 
value, an interrupt is generated to notify the 

software to do something to deal with it. 

It is unsigned value, the unit is equal the ZA A/D 
value, and the really voltage value should multiply 
the LSB value (refer to the Analogy Spec.) 
13'hTFFF: represent the max point 
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13'h1000: represent the zero point 
«13'h1000: invalid 


That means when the value is 13'h1000, its' voltage 


is 0 V. Because the voltage is all positive value, 
the value of below 13'h1000 should not be valid as 
see it as some offset of Ov. 

When МОСТ H VALID is 0, then the bit [13] is 
omitted, and just 12 bit is valid 


7.10.8.2.14FGU Voltage Low Overload 
Description : FGU Voltage Low Overload (Need to check WRITE ACTIVE STS) 


0x0034 FGU Voltage Low overload Threshold (reset 0x0000) FGU LOW OVER 


ЕЕЗ Econ RES Reef YII ee Ber eoo 


Reserved FGU LOW. OVERLOAD 


: 


Field Name Type | Reset | Description 
Value 


FGU LOW OVER | [12:0] RAW |13'hO | Voltage low overload threshold. 
Once the battery voltage is lower than the set 
threshold, the device will not Work at any moment. 
To avoid the lost of data, the software should save 
the data and shut down the device when a lower 
threshold interrupt is generated. 
It is unsigned value, the unit is equal the ZA A/D 
value, and the really voltage value should multiply 
the LSB value (refer to the Analogy Spec.) 
13'hTFFF: represent the max point 
13'h1000: represent the zero point 
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«13'h1000: invalid 


That means when the value is 13'h1000, its' voltage 


is 0 V. Because the voltage is all positive value, 
the value of below 13'h1000 should not be valid as 
see it as some offset of Ov. 

When МОСТ H VALID is 0, then the bit [13] is 
omitted, and just 12 bit is valid 


7.10.8.2.15FGU Voltage HH Threshold 
Description : FGU Voltage HH Threshold 


0x0038 FGU Voltage HH Threshold (reset 0x0000) FGU VTHRE HH 


ЕЛА ШЕ КЕЕ БЕ ЮЕ 


Reserved FGU VTHRE HH 


: 


Field Name Type | Reset | Description 
Value 


FGU VTHRE HH [12:0] RAW |13'hO | Voltage High-High threshold. 
When update the Qmax, there should be two OCV 
and its relative coulomb counter value to calculate 
the Qmax. 
This register is used to set the high threshod of the 
locked high OCV. 
It is unsigned value, the unit is equal the ZA A/D 
value, and the really voltage value should multiply 
the LSB value (refer to the Analogy Spec.) 
13'hTFFF: represent the max point 
13'h1000: represent the zero point 
«13'h1000: invalid 
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That means when the value is 13'h1000, its' voltage 


is 0 V. Because the voltage is all positive value, 
the value of below 13'h1000 should not be valid as 
see it as some offset of Ov. 

When МОСТ H VALID is 0, then the bit [13] is 
omitted, and just 12 bit is valid 


7.10.8.2.16FGU Voltage HL Threshold 
Description : FGU Voltage HL Threshold 


0x003C FGU Voltage HL Threshold (reset 0x0000) FGU_VTHRE_HL 


НЕН E КАШ КО ТА Р ШЕН 


Reserved FGU VTHRE HL 


Type RO 


Field Name Type | Reset | Description 
Value 


FGU VTHRE HL [12:0] R/W |13'hO | Voltage High-Low threshold. 
When update the Qmax, there should be two OCV 
and its relative coulomb counter value to calculate 
the Qmax. 
This register is used to set the low threshold of the 
locked high OCV. 
It is unsigned value, the unit is equal the 2A A/D 
value, and the really voltage value should multiply 
the LSB value (refer to the Analogy Spec.) 
13'hTFFF: represent the max point 
1311000: represent the zero point 
«13'h1000: invalid 
That means when the value is 13'h1000, its' voltage 
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is 0 V. Because the voltage is all positive value, 


the value of below 13'h1000 should not be valid as 
see it as some offset of Ov. 

When МОСТ H VALID is 0, then the bit [13] is 
omitted, and just 12 bit is valid 


7.10.8.2.17FGU Voltage LH Threshold 
Description : FGU Voltage LH Threshold 


0x0040 FGU Voltage LH Threshold (reset 0x0000) FGU VTHRE LH 


P BS GI E GS E] 


Reserved FGU VTHRE LH 


Field Name Type | Reset | Description 
Value 


FGU VTHRE LH [12:0] R/W. | 1310 | Voltage Low-High threshold. 
When update the Qmax, there should be two OCV 
and its relative coulomb counter value to calculate 
the Qmax. 
This register is used to set the high threshold of the 
locked low OCV. 
It is unsigned value, the unit is equal the ZA A/D 
value, and the really voltage value should multiply 
the LSB value (refer to the Analogy Spec.) 
13'hTFFF: represent the max point 
13'h1000: represent the zero point 
«13'h1000: invalid 
That means when the value is 13'h1000, its' voltage 
is 0 V. Because the voltage is all positive value, 
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the value of below 13'h1000 should not be valid as 


see it as some offset of Ov. 


When МОСТ H VALID is 0, then the bit [13] is 
omitted, and just 12 bit is valid 


7.10.8.2.18FGU Voltage LL Threshold 
Description : FGU Voltage LL Threshold 


0x0044 FGU Voltage LL Threshold (reset 0x0000) FGU VTHRE LL 


| Name | Reserved FGU VTHRE LL 


: 


Field Name Type | Reset | Description 
Value 


FGU VTHRE LL [12:0] R/W | 13’hO | Voltage Low-Low threshold. 
When update the Qmax, there should be two OCV 
and its relative coulomb counter value to calculate 
the Qmax. 
This register is used to set the low threshold of the 
locked low OCV. 
It is unsigned value, the unit is equal the ZA A/D 
value, and the really voltage value should multiply 
the LSB value (refer to the Analogy Spec.) 
13'hTFFF: represent the max point 
1311000: represent the zero point 
«13'h1000: invalid 
That means when the value is 13'h1000, its' voltage 
is 0 V. Because the voltage is all positive value, 
the value of below 13'h1000 should not be valid as 
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see it as some offset of Ov. 


When VOLT H VALID is 0, then the bit [13] is 
omitted, and just 12 bit is valid 


7.10.8.2.19FGU Qmax OCV LockLo 
Description : FGU Qmax OCV LockLo 


0x0048 FGU Qmax OCV  LockLo (reset 0x0000) FGU OCV LOCKLO 


КЕ ШАК EROR ЕЕ RECS ЕҢЕЛ ЕЙ 


Reserved FGU OCK LOCKLO 


: 


ield Name Type | Reset | Description 
Value 


[jenes [on [Rowe — — 


РОО ОСУ LOCKLO | [12:0] 13'h0. | Qmax ОСУ record Low point 
The Low OCV record of Qmax updated. 
It is unsigned value, the unit is equal the ZA A/D 
value, and the really voltage value should multiply 
the LSB value (refer to the Analogy Spec.) 
13'h1TFFF: represent the max point 
13'h1000: represent the zero point 
«13'h1000: invalid 
That means when the value is 13'h1000, its' voltage 
is 0 V. Because the voltage is all positive value, 
the value of below 13'h1000 should not be valid as 
see it as some offset of Ov. 
When МОСТ H VALID is 0, then the bit [13] is 
omitted, and just 12 bit is valid 
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7.10.8.2.20FGU Qmax OCV LockHi 
Description : FGU Qmax OCV LockHi 


0x004C FGU Qmax ОСУ  LockHi (reset 0x0000) FGU OCV LOCKHI 


А ЕЛ eo RR GR SR ЕЦ 


Reserved FGU OCK LOCKHI 


: 


Field Name Type | Reset | Description 
Value 


FGU осм LOCKHI | [12:0] 1310 | Отах ОСУ record High Point 
The High OCV record of Qmax updated. 
It is unsigned value, the unit is equal the ZA A/D 
value, and the really voltage value should multiply 
the LSB value (refer to the Analogy Spec.) 
13'hTFFF: represent the max point 
1311000: represent the zero point 
«13'h1000: invalid 
That means when the value is 13'h1000, its' voltage 
is 0 V. Because the voltage is all positive value, 
the value of below 13'h1000 should not be valid as 
see it as some offset of Ov. 
When МОСТ H VALID is 0, then the bit [13] is 
omitted, and just 12 bit is valid 


7.10.8.2.21FGU Coulomb Counter Set High 


Description : FGU Coulomb Counter set High. (Need to check WRITE ACTIVE STS) 
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0x0050 


Reserved 


Type RO RO 


Field Name Type | Reset 
Value 


FGU Coulomb Counter Set high (reset 0x0000) 


ЕЗ ШЕ p n Е IG ЕЕ ЕВЕ 


SC2720 Device Specification 


FGU CLBCNT SETH 


CLBCNT SETH 


эю = 


Description 


[ese jme [em — 


CLBCNT SETH [13:0] 1410 


Set Coulomb Counter Value register, bit[29:16] 

In Work mode 2 of Current-Integration-based 
algorithm. The software can initial the coulomb 
counter by writing the value to this register, it 
Once the value is write to this register (with 
CLBCNT SET IND = 210, then the 

FGU CLBONT VAL will be set to the same value, 
and the coulomb counter will count from this value. 
It 25 Complement Code value 


30'h1FFF ЕЕЕЕ: 


point 


represent the max positive 


30'h0: represent the zero point 


30'h2000 0000: 


point 


represent the min negative 


Note: the Coulomb Counter is 28 bits, and it is distributed in two register, after both of them are set, 


then it can be valid. 


When first write СІВСМТ SETH, then СІВСМТ SET IND[1] is high to indicate it; second write 
CLBCNT SETL, then CLBCNT SET IND[O] is high to indicate it, and after one clock, the 
CLBCNT SET IND[1] and CLBCNT SET ІМО[0] is auto clear to 0 to indicate both the register is write 


and stable. 
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When first write СІВСМТ SETL, then СІВСМТ SET IND[O] is high to indicate it; second write 
CLBCNT SETH then СІВСМТ SET IND[1] is high to indicate it, and after one clock, the 
CLBCNT SET IND[1] and CLBCNT SET ІМО[0] is auto clear їо 0 to indicate both the register is write 


and stable. 


7.10.8.2.22FGU Coulomb Counter Set Low 
Description : FGU Coulomb Counter set Low. (Need to check WRITE ACTIVE STS) 
В ERR В ПА ПР ПА 0 
C 


Type RW 


Field Name Type | Reset | Description 
Value 


CLBCNT_SETL [15:0] R/W 1610 | Set Coulomb Counter Set Value register. bit[15:0]] 
In Work mode 2 of Current-Integration-based 
algorithm. The software can initial the coulomb 
counter by writing the value to this register, it 
Once the value is write to this register (with 
CLBCNT H IND = 0 & CLBONT L IND = 0), then 
the FGU CLBONT VAL will be set to the same 
value, and the coulomb counter will count from this 
value. 

It is 25 Complement Code value 

3O'h1FFF FFFF: represent the max positive point 
3010: represent the zero point 

30'h2000 0000: represent the min negative point 
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7.10.8.2.23FGU Coulomb Counter Delta High 


Description : FGU Coulomb Counter Delta Ноћ. 


0x0058 FGU Coulomb Counter Delta high (reset 0x0000) FGU CLBCNT DELTH 
[esu | | а | п | о | • | а |г јо |е а | з ја | + [0 | 


Reserved CLBCNT DELTH 


Type RO R/W 


Field Name Type | Reset | Description 
Value 


[ese e [m 


CLBCNT DELTH [13:0] R/W | 14’hO | Coulomb Counter Delta register, bit[29:16] 
Once the coulomb is changed multiply of the 
Coulomb counter threshold, then an interrupt is 
generated to notify software to deal with the 
resolution. 

It is 2’s Complement Code value 

30'h1FFF FFFF: represent the max positive 
point 

30'h0: represent the zero point 

30'h2000 0000: represent the min negative 
point 


7.10.8.2.24 FGU Coulomb Counter Delta Low 


Description : FGU Coulomb Counter Delta Low. 
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0х005С FGU Coulomb Counter Delta Low (reset 0x0000) FGU CLBCNT DELTL 


Е ЗК ЕГ E E d 


CLBCNT DELTL 


2 


Field Name Type | Reset | Description 
Value 


CLBCNT DELTL | [15:0] R/W 160 | Coulomb Counter Delta register, bit[:15:0] 
Once the coulomb is changed multiply of the 
Coulomb counter delta threshold, then an interrupt is 
generated to notify software to deal with the 
resolution. 
It is 25 Complement Code value 
30'hlFFF FFFF: represent the max positive point 
3010: represent the zero point 
30'h2000 0000: represent the min negative point 


7.10.8.2.25FGU Coulomb Counter LastOCV High 
Description : FGU Coulomb Counter Last ОСУ High. 


0x0060 FGU Coulomb Counter Last OCV high (reset 0x0000) FGU CLBCNT LOCVH 


Ps m ЛЕЛ E Е ES ЕЛҮ 


CLBCNT LASTOCVH 


Type 
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Field Name Type | Reset | Description 
Value 


CLBCNT LASTOOCVH | [15:0] 1610 | Coulomb Counter Last OCV register, bit[31:16] 
This register indicated the coulomb counter value 
changed after the OCV is locked. 

It is 25 Complement Code value 

32'h7FFF. FFFF ~ 32'h2000 0000: reserved 
32'h1FFF FFFF: тах positive point 

32'h0: zero point 

321Е000 0000: тіп negative point 
32'hDFFF FFFF-32'h8000 0000: reserved 
Note: There are really 30 bits valid, the upper 2 
bits is used to complement for the positive or 
negative sign of signed value point 


7.10.8.2.26FGU Coulomb Counter Last OCV Low 


Description : FGU Coulomb Counter Last OCV Low. 


0x0064 FGU Coulomb Counter Last OCV Low (reset 0x0000) FGU CLBCNT LOCVL 


КЕШЕ ГҮЛ EA А ЕЛЕДЕ ГҮЛҮЯ 


СІВСМТ LASTOCVL 


Type 


Field Name Type | Reset | Description 
Value 
CLBCNT LASTOOVL | [15:0] 1610 | Coulomb Counter Last OCV register, bit[15:0] 
This register indicated the coulomb counter value 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 347 of 573 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КОЗ SPREADTRUM SC2720 Device Specification 


changed after the OCV is locked. 


It is 2’s Complement Code value 
32'h7FFF FFFF ~ 3212000 0000: reserved 
32'h1FFF FFFF: тах positive point 


32'h0: zero point 


32'hEO00 0000: тіп negative point 
32'hDFFF FFFF-32'h8000 0000: reserved 


Note: There are really 30 bits valid, the upper 2 bits 
is used to complement for the positive or negative 


sign of signed value 


7.10.8.2.27FGU Coulomb Counter Value High 


Description : FGU Coulomb Counter Value High. 


0x0068 FGU Coulomb Counter Value high (reset 0x0000) FGU CLBCNT VALH 


ЕЕ БД AUR А У ES 


CLBCNT VALH 


Type 


Field Name Type | Reset | Description 
Value 


CLBCNT VALH [15:0] 1610 | Coulomb Counter Value register, bit[31:16] 
This register is accumulate once every charge is 
coming, and it is can be set by CLBCNT SET 
register at any moment. 
It 25 Complement Code value 
32'h7FFF. FFFF ~ 32'h2000 0000: reserved 
32'h1FFF FFFF: тах positive point 
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3210: zero point 


321Е000 0000: тіп negative point 


32 ПОЕЕЕ FFFF-32'h8000 0000: reserved 
Note: There are really 30 bits valid, the upper 2 
bits is used to complement for the positive or 


negative sign of signed value 


7.10.8.2.28FGU Coulomb Counter Value Low 


Description : FGU Coulomb Counter Value Low. 


0х006С FGU Coulomb Counter Value Low (reset 0x0000) FGU CLBCNT VALL 


Е rl Розен V Е n ho Е o 


СІВСМТ VALL 


Type 


Field Name “а Description 


CLBCNT VALL [15:0] Coulomb Counter Value register, bit[15:0] 
This register is accumulate once every charge is 
coming, and it is can be set by CLBCNT SET 
register at any moment. 
It is 25 Complement Code value 
32'h7FFF. FFFF ~ 32'h2000 0000: reserved 
32'h1FFF FFFF: тах positive point 
3210: zero point 
321Е000 0000: тіп negative point 
32'hDFFF FFFF-32'h8000 0000: reserved 
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Note: There are really 30 bits valid, the upper 2 bits 


is used to complement for the positive or negative 


sign of signed value 


7.10.8.2.29FGU Coulomb Counter Qmax High 


Description : FGU Coulomb Counter Qmax High. 


0x0070 FGU Coulomb Counter Qmax high (reset 0x0000) FGU CLBCNT QMAXH 


Е ЕЕ ЕЛЕБИ 


CLBCNT QMAXH 


Type 


Field Name Type | Reset | Description 
Value 


CLBCNT QMAXH [15:0] 1610 | Coulomb Counter Qmax Value, bit[31:16] 
It is used to record the Qmax value when the 
Qmax process is used. It is read only. 
It is 2’s Complement Code value 
32'h7FFF. FFFF ~ 32'h2000 0000: reserved 
32'h1FFF FFFF: тах positive point 
32'h0: zero point 
321Е000 0000: тіп negative point 
32'hDFFF. FFFF-32'h8000 0000: reserved 
Note: There are really 30 bits valid, the upper 2 
bits is used to complement for the positive or 
negative sign of signed value 


7.10.8.2.30FGU Coulomb Counter Отах Low 


Description : FGU Coulomb Counter Qmax Low. 
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0x0074 FGU Coulomb Counter Qmax Low (reset 0x0000) FGU CLBCNT QMAXL 


ES EHE ЕНЕЛЕР Е d 


CLBCNT QMAXL 


Type 


Field Name Type | Reset | Description 
Value 


CLBCNT QMAXL | [15:0] 1610 | Coulomb Counter Qmax Value, bit[15:0] 
It is used to record the Qmax value when the Qmax 
process is used. It is read only. 
It is 25 Complement Code value 
32'h7FFF. FFFF ~ 32'h2000 0000: reserved 
32'"h1FFF  FFFF: тах positive point 

zero point 

32'hEO00 0000: тіп negative point 
32'hDFFF FFFF-32'h8000 0000: reserved 
Note: There are really 30 bits valid, the upper 2 bits 
is used to complement for the positive or negative 
sign of signed value 
Note: after Power On, it saved the first sampled Curt 
data, unsigned, and just 250ms data.14bits. or said 
POCI. 


7.10.8.2.31FGU Qmax TimeOut Set 


Description : FGU Qmax timeout counter 
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0x0078 FGU Qmax Timeout Set Value (reset 0x0000) FGU QMAX TOSET 


БАБЫЛ E RI ЕРЕС КА on o oM 


FGU QMAX TIMEOUT CNT 


2 


Field Name Type | Reset | Description 
Value 


QMAx TIMEOUT SET | [15:0] | RW | 16’hO | FGU Qmax timeout set counter. 
When the Qmax update exceed the timeout set 
counter, then the Qmax quit and it is failed to 
update. 
The unit of the counter is 4 seconds, so the max 
value is 72.8 hours. 
Note: when the QMAX TIMEOUT ONT is O, it 
means it is never timeout. 


7.10.8.2.32FGU Qmax Timer Counter 


Description : FGU Qmax timer counter 


0x007C FGU Qmax Timer Value (reset 0x0000) FGU QMAX TIMER 


ГЕЙ Eo E ЕЕЕ ЕГ e SIR pan 


FGU QMAX TIMER 


Type 


Field Name Type | Reset | Description 
Value 
QMAx TIMER CNT [15:0] но | 1610 | FGU Qmax timer counter. 
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Once the Qmax is updating, the timer is counted 


from 0. After the Qmax is updated, the timer is 


stay on the last value until the next update 
process start. 
The unit of the counter is 4 seconds, so the max 


value is 72.8 hours. 


7.10.8.2.33FGU Relax Current Threshold 


Description : FGU Relax Current threshold 


0x0080 FGU Relax Current Threshold (reset OXO0AF) FGU RLX CRT THRE 
[m К ЕЕ ОК И К ЕЕ 


Reserved RELAX CURT THRE 


Type RO R/W 


Field Name Type | Reset | Description 
Value 


amarus 


RELAX CURT THRE[|[13:0] | RW | 14'hAF | Relax Current threshold. 
It is unsigned value, 
It is a tiny value which will add or subtract the zero 
value (14'h1FFF) of the CURT. VALUE, to indicate 
a low current threshold. And it will define the 
conception of Relax State: 
When current value of CURT. VALUE bigger than 
(14'hTFFF-CURT  THRE) and smaller than 
(14'h1FFF + CURT. ТНКЕ), the battery will work 
in Relax state. 
And then the relax counter will work to count, else 
it clear to 0. 
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7.10.8.2.34FGU Relax Counter Threshold 


Description : FGU Relax Counter Threshold 


0x0084 FGU Relax Counter Threshold (reset 0x0001) FGU RLX CNT THRE 


БЕБІ Fe RARI ЕШ ROI MEHR M 


Reserved RELX CNT THRE 


: 


Field Name Type | Reset Description 
Value 


[eme [me [же 


RELX СМТ THRE | [12:0] R/W | 13'h1 Relax counter threshold. 
When the counter reaches to this value, it stops at 
this value. The unit is 1 second. 
13'h1 means 1 second 


7.10.8.2.35FGU Relax Counter Value 


Description : FGU Relax Counter Value 


0x0088 FGU Relax Counter (reset 0x0000) FGU RELX CNT 


| Name | Reserved RELX CNT 


RO 


ef ә пе | 


Неја Мате Type | Reset Description 
Value 


[eae mo јан 


RELX CNT VAL [12:0] 1310 Relax counter value. 
The relax counter register is 13 bit read-only 
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register clocked every 1s and can go up to about 


2hs. 

The counter is auto clearer to 0 when the current is 
out of the relax state. 

Definition of Relax State: 

When current value of CURT. VALUE bigger than 
(14'hTFFF-CURT  THRE) and smaller than 
(14'h1FFF + CURT. ТНКЕ), the battery will work in 


Relax state. 


7.10.8.2.36FGU OCV Last Count 
Description : FGU OCV Last count 


0x008C FGU OCV Last Count (reset 0x0000) FGU OCV LCNT 


а БЕ ШЕ ШШЕ ЕЗШ О 


ОСУ LAST CONT 


Type 


Field Name Type | Reset Description 
Value 


Оо һер же — 


ОСУ LAST CNT |[12:0] 1310 ОСМ Last count. 
After the OCV is locked, this counter will count how 
many times it keeps 
The unit is 1 second, and the max count is about 9 
hours, if the count is bigger than 18hrs, than the 
count is keep its max value 16'hFFFF. 


7.10.8.2.37FGU Current Offset value 


Description : FGU Current offset signals 
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0x0090 FGU Current offset Value (reset 0x0000) FGU CURT OFFSET 
А ББ т је је ја а ја зо 


Reserved CURRENT OFFSET VALUE 


Type RO RO 


Field Name Type | Reset | Description 
Value 


раја ја pee a 


CURT OFFSET VALUE | [13:0] 1410 | Current offset value, 
It is signed value, апа 25 complement value. 
Used to adjust the calibration current value. 


7.10.8.2.38 FGU User Area Set0 


Description : FGU User area 5е10 Register 

FGU User Area Зе Value (reset 0x0000) USER AREA SET 
В ПР ЈЕСАЈЕЗА КОЕ 
ww 


Type RW 


Field Name Type | Reset | Description 
Value 
USER AREA SETO [15:0] R/W | 160 | For software to set this area, where the data will be 
kept in USER AREA STSO if the RTC clock is 
working. 


7.10.8.2.39FGU User Area Clear0 


Description : FGU User area Clear0 Register 
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0x00A4 FGU User Area Clear0 (reset 0x0000) USER AREA CLR 


Ба ҮЛЕ E ЕГ Е PR on ОЙ 


USER AREA CLRO 


- 


Field Мате Type | Reset | Description 
Value 


USER AREA CLRO | [15:0] RAW | 16’hO | For software to clear this area, 
Set 1, the data kept in USER AREA STSO will be 
cleared. 
Set 0, after clearing the status, the register value 
will be set back to 0 


7.10.8.2.40FGU User Area StatusO 


Description : FGU User area StatusO Register 


0x00A8 FGU User Area StatusO Value (reset 0x0000) USER AREA STS 


АЕ ЛЕЛЕ ЕЕ КЕЕ Ns зен 


USER AREA STSO 


Type 


Field Name Type | Reset | Description 
Value 


USER AREA STSO [15:0] [ | 1610 | The data will be kept in if RTC clock is working 
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7.10.8.2.41FGU OCI value 


Description : FGU Open Circuit Current signals 


0x00BO FGU OCI value (reset 0x0000) FGU OCI 


КАШ ГАЙ ПА n RR o ol ROM 


FGU OCI 


Type 


Field Name Type | Reset | Description 
Value 
FGU OCI [15:0] 1610 | Open Circuit Current. 
Refer to the Current Value. 


7.10.8.2.42FGU OCV Low Threshold 


Description : FGU OCV low threshold signals 
ЛЕ aS Se REED NR ВОВ 
| mm 


- 


Field Name Type | Reset | Description 
Value 
ЕСИ ОСУ LOW THRE | [15:0] | RAW | 16’hO | The OCV low threshold. When the real ОСУ 
lower than this register, then an interrupt is 
occurred. 
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7.10.8.2.43FGU CLBCNT Low Threshold High 
Description : FGU CLBONT low threshold signals 


0x00B8 FGU CLBCNT Low Threshold (reset 0x0000) FGU_CLBCNT_LTHRE 
БА ЕЕ RON ER АИ ЕЗ o 


Reserved FGU СІВСМТ LTHRE Н 


Type 


Field Name Type | Reset | Description 
Value 


[meae [me m 


FGU CLBCNT LTHRE H | [13:0] | RW | 1480 | The CLBONT low threshold. When the real 
CLBONT lower than this register, then an 
interrupt is occurred. 

It's higer part. 


7.10.8.2.44FGU CLBCNT Low Threshold Low 


Description : FGU CLBONT low threshold signals 


0x00BC FGU CLBCNT Low Threshold (reset 0x0000) FGU_CLBCNT_LTHRE 


Se ES E БУ 


Рей СІВСМТ LTHRE Г 


Type 


Field Name Type | Reset | Description 
Value 
FGU CLBCNT LTHRE L | [15:0] | RAW | 160 | The CLBCNT low threshold. When the real 
CLBONT lower than this register, then an 
interrupt is occurred. 
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7.10.8.2.45FGU User Area Set1 


Description : FGU User area Set1 Register 


0х00С0 FGU User Area Set1 Value (reset 0х0000) USER AREA SET 


USER AREA SET1 


Type 


Field Name Type | Reset | Description 
Value 
USER AREA SET1 [15:0] RAW | 16’hO | For software to set this area, where the data will be 
kept in USER. AREA 5751 if the RTC clock is 
working. 


7.10.8.2.46FGU User Area Clear1 


Description : FGU User area Clear1 Register 


0х00С4 FGU User Area Сеат (reset 0x0000) USER AREA CLR 


Е КЕ ВЕ E 


USER AREA CLR1 


Type 


Field Name Type | Reset | Description 
Value 


USER AREA СІРІ [15:0] RAW | 16’hO | For software to clear this area, 
Set 1, the data kept in USER. AREA 5791 will be 
cleared. 
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Set 0, after clearing the status, the register value 


will be set back to 0 


7.10.8.2.47FGU User Area Status1 


Description : FGU User area Status1 Register 


0x00C8 FGU User Area Status1 Value (reset 0x0000) USER_AREA_STS 


ЕЕ ҮЕ ЯШ ЕЕ ЕЈ Кол 


USER AREA STS1 


Type 


Field Name Type | Reset | Description 
Value 


USER AREA STS1 [15:0] но | 1610 | The data will be kept in if ВТС clock is working 


7.10.8.2.48FGU Legacy OCV Value 


Description : FGU Power On OCV Value 
ЧА ШЕ mpi 
"Ыб C HN 


: 


Field Name Type | Reset Description 
Value 


OCV VALUE [12:0] ғо | 13'h0 Power On Open Circuit Voltage. 
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If is just valid when the very time of power on . 


It is unsigned value, the unit is equal the ZA A/D 


value, and the relative voltage value should multiply 


the LSB value (refer to the Analogy Spec.) 


13'hTFFF: represent the max point 


13'h1000: represent the zero point 

«13'h1000: invalid 

That means when the value is 13'h1000, it voltage is 
OV. Because the voltage is all positive value, the 
value of below 13'h1000 should not be valid as see it 
as some offset of Ov. 

When МОСТ H VALID is 0, then the bit [13] is 
omitted, and just 12 bit is valid 

It has another function, when in ADC software 


calibration mode; it is act as the ADC1 voltage value. 


7.10.8.2.49FGU VOLT VALUE ВОРО~7 
Description : FGU Voltage Value ВиНего-7 


0x00DO- EC FGU Voltage Value Buffer (reset 0x0000) FGU VOLT VAL 
pee | | м в | а | Ш ШЙ је К ШҮ 


во 


Field Name Type | Reset Description 
Value 


VOLT VALUE | [12:0] 1310 This set of registers save previous voltage values. 
Once voltage value is updated, bufferO will save the 
value in voltage value register. Buffer1 saves 
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previous value in bufferO. Same manner as 
buffer2~7. 


BufferO is always same as lattest voltage value. 


It is unsigned value, the unit is equal the ZA A/D 


value, and the relative voltage value should multiply 


the LSB value (refer to the Analogy Spec.) 


13'hTFFF: represent the max point 


13'h1000: represent the zero point 

«13'h1000: invalid 

That means when the value is 13'h1000, it voltage is 
OV. Because the voltage is all positive value, the 
value of below 13'h1000 should not be valid as see it 
as some offset of Ov. 

It has another function, when in ADC software 


calibration mode; it is act as the ADC1 voltage value. 


7.10.8.2.50FGU CURT VALUE ВЏЕО-7 


0х00Е0-10С FGU Current Value BUFO~7(reset 0x0000) FGU CURT VAL 


А ЕШ ME I бел ЕШ ЕЕ 


Reserved CURRENT VALUE 


Type 


Field Name Type | Reset | Description 
Value 


[eee [me emm — 


CURT. VALUE [13:0] 1410 | This set of registers save previous current values. 
Once curt value is updated, bufferO will save the 
value in curt value register. Buffer1 saves previous 
value in bufferO. Same manner as buffer2-7. 
BufferO is always same as lattest current value. 
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Current now value, 


К is unsigned value, but represents signed value. 


The unit is equal the 2A A/D value, and the really 


current value should multiply the LSB value (refer to 


the Analogy Spec.) 
1413ЕЕЕ: represent the max point 


14'h2000: represent the zero point 


14'h0: : represent the min point 

That means when the value is 14'h2000, it voltage 
50 A. Data bigger than 14'h2000 is positive 
value, and data small than 14'h2000 is negative 


value 


7.10.8.2.51FGU Qmax OCI LockLo 


Description : FGU Qmax OCI LockLo signals 


0x0110 FGU QMAX OCI LockLo (reset 0x0000) FGU OCI LOCKLO 


Reserved FGU OCI LOCKLO 


Field Name Type | Reset | Description 
Value 


eee [me emm — 


FGU OCI LOCKLO | [13:0] 1410 | Qmax Lock Low Point current value 
К is unsigned value, but represents signed value. 
The unit is equal the 2A A/D value, and the really 
current value should multiply the LSB value (refer to 
the Analogy Spec.) 
14h3FFF: represent the max point 
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14'h2000: represent the zero point 


1410: : represent the min point 


That means when the value is 14'h2000, its' current 
is 0 А. Data bigger than 14'h2000 is positive 
value, and data small than 14'h2000 is negative 


value 


7.10.8.2.52FGU Отах ОСІ LockHi 
Description : FGU Qmax OCI LockHi signals 


0x0114 FGU QMAX OCI LockHi (reset 0x0000) FGU OCI LOCKHI 
А e О ЕУ 


Reserved FGU OCI LOCKHI 


Type 


Field Name Type | Reset | Description 
Value 


[eee [me | 


FGU OCI LOCKHI [13:0] 1410 | Qmax Lock High Point current value 
К is unsigned value, but represents signed value. 
The unit is equal the ZA A/D value, and the really 
current value should multiply the LSB value (refer to 
the Analogy Spec.) 
14"ПЗЕЕЕ: represent the max point 
14'h2000: represent the zero point 
1410: : represent the min point 
That means when the value is 14'h2000, its’ current 
is 0 А. Data bigger than 14'h2000 is positive 
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7.10.8.2.58FGU ОСУ VALUE DEBUG 
Description : FGU OCV Debug Value 


0x0118 FGU OCV Debug Value (reset 0x0000) FGU OCV DEBUG VAL 
ЛЕ mmm 


Reserved OCV DEBUG VALUE 


: 


Field Name Type | Reset | Description 
Value 


eme [me | 


OCV DEBUG VALUE | [12:0] 1310 | Legacy Open Circuit Voltage Value for Debug 
It is unsigned value, the unit is equal the ZA A/D 
value, and the relative voltage value should 
multiply the LSB value (refer to the Analogy Spec.) 
13'hTFFF: represent the max point 
13'h1000: represent the zero point 
«13'h1000: invalid 
That means when the value is 13'h1000, its' 
voltage is 0 V. Because the voltage is all positive 
value, the value of below 13'h1000 should not be 
valid as see it as some offset of Ov. 
When VOLT H VALID is 0, then the bit [13] is 
omitted, and just 12 bit is valid 
It has another function, when in ADC software 
calibration mode; it is act as the ADC1 voltage 
value. 
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7.10.8.2.54FGU ATE CFG 
Description : FGU ATE Configure Value 


0x011C FGU ATE Configure (reset 0x0000) FGU ATE CONFIG 


ATE 


Reserved i ATE V MODE ATE | MODE 


: 


R/W R/W R/W 


Field Name Type | Reset | Description 
Value 


ATE_DATA_SEL R/W 1'h0 Select which type of data being shit out to pad 
0: current value 
1: voltage value 


ATE V MODE [5:3] RAN 310 ATE test voltage time mode 
3'b000: 15.6ms 
3'b001: 31.25ms 
3'b010: 62.5ms 
3'b011: 125ms 
3'b100: 250ms 
3'b101: 500ms 
ATE | MODE [2:0] R/W 310 ATE test current time mode 
3'b000: 15.6ms 
3'b001: 31.25ms 
3'b010: 62.5ms 
3'b011: 125ms 
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3'b100: 250ms 


3'b101: 500ms 


7.10.8.2.55FGU ATE CURT 


[own | FGU ATE Current Value (reset 0x0000) FGU ATE CURT VAL 
pee | Б | о |» | т је је | «| з | 2 ЕЕ | 


Reserved ATE CURRENT VALUE 


Type RO RO 


Field Name Type | Reset | Description 
Value 


[ees [re [ne [m 


ATE CURT VALUE | [13:0] 1410 | ATE test current value saved register 
К is unsigned value, but represents signed value. 
The unit is equal the 2A A/D value, and the really 
current value should multiply the LSB value (refer to 
the Analogy Spec.) 
14'h3FFF: represent the max point 
14'h2000: represent the zero point 
14'h0: : represent the min point 
That means when the value is 14'h2000, its' current 
is ОА. Data bigger than 14'h2000 is positive 
value, and data small than 14'h2000 is negative 
value 
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7.10.8.2.56FGU ATE VOLT 


FGU ATE Voltage Value (reset 0x0000) FGU ATE VOL VAL 


КОРЫ GI RE ЕЛ ВБ Ren sl Bee С 


Reserved FGU ATE VOL VAL 


: 


Field Name Type | Reset | Description 
Value 


ATE VOL VALUE | [12:0] 1310 | ATE test voltage value saved register 
It is unsigned value, the unit is equal the 2A A/D 
value, and the relative voltage value should multiply 
the LSB value (refer to the Analogy Spec.) 
13'h1FFF: represent the max point 
13'h1000: represent the zero point 
«13'h1000: invalid 
That means when the value is 13'h1000, its' voltage 
is 0 V. Because the voltage is all positive value, 
the value of below 13'h1000 should not be valid as 
see it as some offset of Ov. 


7.10.9 Application Notes 


Including RAM input and output formats, special requirement, software control flow, 


description, etc. 
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7.11CAL 


7.11.1 Memory map 
Base address: BASE ADDRESS SMPL: 32'hXXXXXCO00 


0х0000 OSC CAL START Oscillator calibration start control 
(Reset 0x0000) 

0x0004 OSC CAL CYCLE PO Oscillator calibration cycle counter, 
part 0 (Reset 0x0000) 

0х0008 OSC CAL CYCLE P1 Oscillator calibration cycle counter, 
part 1 (Reset 0х0000) 

0х000С OSC CAL RESULT PO Oscillator calibration result counter, 
part 0 (Reset 0x0000) 

0x0010 OSC CAL RESULT P1 Oscillator calibration result counter, 
part 1 (Reset 0х0000) 


0x0014 OSC DIV FAC UPD 32k sigma-delta divider factor update 
request (Reset 0x0000) 
0x0018 OSC ОМ FAC РО 32k sigma-delta divider factor, part 
O(Reset 0x0000) 
0x001C OSC DIV FAC P1 32k sigma-delta divider factor, part 
1(Reset 0x0000 


) 
0x0020 OSC DIV INT ЕМ Interrupt enable (Reset 0x0000) 


0x0024 OSC DIV INT CLR Interrupt clear (Reset 0x0000) 
0x0028 OSC DIV INT RAW Interrupt raw bits (Reset 0x0000) 


7.11.2 Register Descriptions 


7.11.2.1 OSC CAL, START 


Description : oscillator calibration start control 
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Oscillator calibration start control (Reset 0x0000) OSC CAL START 


А ERES ES ДЕЕ БА АП 


E · 


ШЕ 


Field Name Type | Reset | Description 
Value 


CAL START BUSY RW 150 Write this bit '1' will start calibration process, write 
‘0’ has no effect 
Read this this will get the current calibration status. 
If ‘1’, means the calibration is on progress. If ‘0’, 
means calibration is finished, current is idle. 


7.11.2.2 О5С CAL CYCLE РО 


Description : oscillator calibration cycle counter, part 0 


Oscillator calibration cycle counter, part 0 (Reset OSC CAL CYCLE 
0x0000) 


s =. CAL CYCLE PO 


уе и 
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Field Name Type | Reset | Description 
Value 


CAL CYCLE РО [15:0] RW 1610 | Calibration cycle control, this is the low part of 
calibration cycle. Coupled with 
CAL CYCLE P1[7:0], the whole calibration cycles 
is : 
Calibration cycle = 
(CAL CYCLE P1[7:0], CAL CYCLE P0[15:0]); 
The calibration cycle means using how many 
self-oscillator clocks to do calibration, the more 
cycles used, the more accuracy will be achieved. 
To make calculation simple, calibration cycle should 
be multiple of 2, that means, 
Calibration cycle = 2^n 


7.11.2.3 OSC CAL. CYCLE P1 


Description : oscillator calibration cycle counter, part 1 


Oscillator calibration cycle counter, part 1 (Reset OSC CAL CYCLE 
0x0000) 


ы жш = 


туе мо | 


Неја Мате Туре | Reset | Description 
Value 


CAL CYCLE P1 [7:0] Calibration cycle control, this is the high part of 
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МРЗЗРВЕКОТВОМ scare Device времени | 
г”. 


7.11.2.4 О5С CAL RESULT РО 


Description : oscillator calibration result counter, part 0 


Oscillator calibration result counter, part 0 (Reset OSC CAL RESULT 
0x0000) _PO 


FESSES В RO ESTHER О ЕЗ 


CAL RESULT PO 


RW 


Field Name Type | Reset | Description 
Value 


CAL RESULT РО [15:0] 16'hO0 | Calibration result, part 0. Coupled with 
CAL RESULT Р1, the total calibration result is : 
Cal result = 
(CAL RESULT P1[15:0, CAL RESULT P0[15:0]) 


7.11.2.5 05С CAL, RESULT. P1 


Description : oscillator calibration result counter, part 1 


Oscillator calibration result counter, part 1 (Reset OSC CAL RESULT 
0x0000) _Р1 


БЕЗ В ЕЕЕ Е ЕЕ UT 


iri CAL RESULT. P1 


Type RM 
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Field Name Type | Reset | Description 
Value 


CAL RESULT P1 [15:0] КИ 1610 | Calibration result, part 1. 


7.11.2.6 05С ПМ FAC ПРО 


Description : 32k sigma-delta divider factor update request 


32k sigma-delta divider factor update request (Reset OSC DIV FAC UP 
0x0000) 


| 


лу I 


Field Name Type | Reset | Description 
Value 


OSC DIV FAC UPD RW 1'bO Write this bit ‘1’ will start 32k sigma-delta divider 
factor update process. write ‘0’ has no effect 
Read this this will get the current update process 
status. 
If ‘1’, means the update process is not finished. If 
‘0’, means this process is finished, current is idle. 


7.11.2.7 О5С ОІМ FAC FRAC 


Description : 32k sigma-delta divider factor, part 0 
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32k sigma-delta divider factor, part 0(Reset 0x0000) OSC DIV FAC PO 


Дега В ЕЧ ЕЕ ЕТ ЕЗ 


OSC DIV ҒАС FRAC РО 


| Type | 


Field Name Type | Reset | Description 
Value 


OSC DIV FAC FRAC [15:0] | RW 1650 | 32k sigma-delta divider factor fraction part. This 
field is part of the fraction bits. 


7.11.2.8 05С ОІМ FAC INT 


Description : 32k sigma-delta divider factor, part 1 


32k sigma-delta divider factor, part 1(Reset 0x0000) OSC DIV FAC P1 


ез ЕЕ TERR ПЕН СЕЕ ЕС 


Во пиеса — 


| туре | ю —| 


Неја Мате Type | Reset | Description 
Value 


E des [ee [em [m — — — — 


OSC DIV FAC INT [3:0] 32k sigma-delta divider integer. 
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7.11.2.9 OSC ПМ INT EN 


Description : interrupt enable 


Interrupt enable (Reset 0x0000) OSC DIV INT EN 


ү 


ye VOI 


Field Name Type | Reset | Description 
Value 


=m 
OSC FAC UPD DONE INT EN Factor update done interrupt enable 


OSC CAL DONE INT EN ШИ Calibration done interrupt enable.. 


7.11.2.10 05С ПМ INT. CLR 


Description : interrupt clear 
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Interrupt clear (Reset 0x0000) OSC DIV INT CLR 


BM 


фе VOI 


Field Name Type | Reset | Description 
Value 


a ен 


OSC FAC UPD DONE INT CLR | [1] RW Write 1 to this bit will clear 
"OSC FAC UPD DONE INT RAW" 


Write O has no effect 


OSC CAL DONE INT. CLR RW 110 Write 1 to this bit will clear 
"OSC CAL DONE INT RAW" 
Write O has no effect 


7.11.2.11 05С ОМ INT RAW 


Description : interrupt raw bits 
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0x028 Interrupt raw bits (Reset 0x0000) OSC DIV INT RAW 


BE 


фе VOI 


Field Name Type | Reset | Description 
Value 


waar 


OSC FAC UPD DONE INT RAW Interrupt raw bits, ‘1’ means factor 


update process has finished. 


OSC CAL DONE INT. RAW Interrupt raw bits, ‘1° means 


self-oscillator calibration process has 
finished. 


7.11.3 Application Notes 
The whole calibration process includes the following steps : 
Step1: use 26mhz clock to calibrate self-oscillator clock. This process is very simple, for hardware, 
only need to counter the number of 26mhz clocks during several thousands of oscillator clock period. 


for example, if we count for n cycles of oscillator clock, and the counted value is m, we can calculate 
the 


oscillator clock frequency should be 
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flosc) = 26 xn/m 


usually n is multiple of 2. This equation don't need to calculate, just for a record. 
Step 2 : SW calculate the exact relationship between oscillator clock frequency and 32.768khz clock. 


- 26*1000*n 
divider =—— 
32.768 *т* 8 
this value means how many oscillator clock cycles іп one 32.768khz clock period. It should be accurate 
enough. This equation is hard for hardware to realize with small logic, but easy for software to 


calculate. 


Step 3 : SW write the divider value to sigma-delta divider block, this block is a digital block works in rtc 
domain, and it will convert oscillator clock into 32.768khz clock. The random jitter is less than one 
period of oscillator clock, and accumulative jitter depends on the accuracy of divider value and 


temperature drift. 


7.12 Efuse Controller 


7.12.1 Features 
Support TSMC 0.152um electrical fuses product of "TEF0152G32x16pi5 c140930" 


Not support redundancy-- ECC. Not support redundancy bits related read/write mode. 


е Support margin read mode. 
SW interface, APB data bus width is 16. EFUSE data width is 16, each time 16 bits 


can be programmed or read 


e  Build-in programming protect logic, each time before programming controller will first 
read current efuse memory value and then decide whether programming is needed. 

e  Build-in programming check logic, can read and check the memory data after each 
programming. 
Build-in self-test logic(bist) , can be triggered by ATE tester. 
Support self-protected mechanism, when efuse is in PGM or read mode, efuse 
controller will not respond to any software control until it finished its work. 

€ Support self-protected mechanism, when efuse is in PGM or read mode, efuse 
controller will not respond to any software control --- except for soft-reset---until it 


finished its work. 
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7.12.1.1 Memory map 


Efuse controller base address: OxXXXX X300 ~ ОхХХХХ XS37F 


Offset 
Description 
Address 
0x0000 EFUSE GLOBAL CTRL Global control register 


0x0004 EFUSE DATA RD Data read from memory 
0x0008 EFUSE DATA WR Data to be write to effuse memory 


address index for read, program or 
bist 


0x0010 EFUSE MODE CTRL Mode control of efuse memory 
0x0014 EFUSE STATUS Efuse controller internal status 


Magic number to protect efuse 


0x000c EFUSE ADDR INDEX 


0x0018 EFUSE MAGIC. NUMBER 
from un-intentionally programming 


Magic number to protect efuse 
EFUSE DEB MAGIC NUMBER 
from un-intentionally programming 


Efuse write command timing 
0x0020 | EFUSE WR TIMING CTRL M 
contro 


Efuse read command timing 
0x0024 | EFUSE RD TIMING CTRL - 
contro 


0x0028 EFUSE DEB CTRL EFUSE debug control registers 


7.12.1.2 Register Descriptions 


7.12.1.2.1 EFUSE GLB CTRL 


Description : efuse global control register 
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0x0000 Global control register(Reset 0x0000) EFUSE GLB CTRL 


ПА Hes A sr Ба ЕЙ 


EFUSE TYP 
Reserved 
E 


Type 


Field Name Type | Reset | Description 
Value 


EFUSE PGM EN |EFUSE РОМ EN — Џоо frw fo |Еме SW programme enable | Efuse SW programme enable 
EFUSE TYPE [2:1] 2500 | Efuse type select, 00:TSMC default 


PTM MODE [3] RW | 160 0: Normal read mode, 1:Margin read1 
mode 


7.12.1.2.2 EFUSE DATA RD 


Description : Data read from efuse memory 


0x0004 Data read from efuse memory(Reset 0x0000) EFUSE DATA RD 


БАБ EA ШЕ RO ЕЕ НЕ ШЕ ЕН 


IN че. EFUSE_DATA_RD 


| Type | 


Field Name Type | Reset | Description 


Value 
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EFUSE DATA RD Efuse read data, 


If SW use efuse controller to send a read 
command to efuse memory, the return 


value will store here. 


7.12.1.2.3 EFUSE DATA WR 


Description : Data to be write to efuse memory 


0x0008 Data to be write to efuse memory(Reset 0x0000) EFUSE DATA WR 


ЕЛШЕ ШЕ Ro KR ШЕ БШ ЕН 


EFUSE DATA WR 


Type 


Field Name Type | Reset | Description 
Value 


EFUSE DATA WR [15:0] | RW 1610 | Efuse data to be write. 
If SW want to program the efuse memory, 
the data to be programmed will write to 
this register before SW issue a PGM 
command. 


7.12.1.2.4 EFUSE ADDR INDEX 


Description : block index for read, program. 
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EFUSE BLOCK INDE 
0х000С block index for read, program. (Reset 0x0000 0000) 


КА КО ЕЕ ЕЕ RR pi Е СЕ 


Reserved READ WRITE INDEX 


Type 


Field Name ulia Description 
READ WRITE INDEX [4:0] RW The efuse memory block index to be read 
or write. 


[desees 


7.12.1.2.5 EFUSE MODE CTRL 


Description : Mode control of efuse memory 


0x0010 Mode control of efuse memory (Reset 0x0000) EFUSE MODE CTRL 


MM 


| туре | 


Field Мате Туре | Reset | Description 


Value 
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EFUSE PG START RW Write 1 to this bit start PGM 
mode(PGM mode). This bit is 
self-clear, read this bit will always get 0 

EFUSE RD START [1] RW Write 1 to this bit start READ 
mode(read mode). This bit is self-clear, 
read this bit will always get 0 


EFUSE NORMAL RD FLAG CLR | [2] RW Write 1 to this bit will clear normal read 
flag. This bit is self-clear, read this bit 
will always get 0 


7.12.1.2.6 EFUSE STATUS 


Description : Efuse controller internal status 


0x0014 Efuse controller internal status(Reset 0x0000) EFUSE STATUS 


Field Name Type | Reset | Description 
Value 


PGM BUSY 110 “1” indicate efuse memory in programming 
mode 


READ BUSY im [во |1 | “1” indicate efuse memory in read mode 
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STANDBY BUSY [2] ( “1” indicate efuse memory in standby 
mode 


EFUSE GLOBAL PROT [3] ! If SW send а РОМ command to memory 
and memory controller find the memory 
need to be protected (LSB of 64 bit is 1), 
this flag will be set to 1. 


EFUSE NORMAL RD DONE | [4] 1 "1" indicate EFUSE normal read has been 
done 
ass 


7.12.1.2.7 EFUSE MAGIC_NUMBER 


Description : magic number to protect efuse from un-intentionally programming 


magic number to protect efuse from un-intentionally EFUSE_MAGIC_NUM 
0x0018 
programming (Reset 0x0000) 


EFUSE MAGIC NUMBER 


Type 


Field Name Type | Reset | Description 
Value 


EFUSE MAGIC NUMBER [15:0] RW 1610 | Magic number, only when this field is 
0x2720, the Efuse programming 
command can be handle. 

So if SW want to program efuse memory, 
except open clocks and power, 2 other 
conditions must be met : 
a) Рам EN =1; 
b) EFUSE MAGIC . 
NUMBER - 
0x2720 
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7.12.1.2.8 EFUSE DEB MAGIC NUMBER 


Description : magic number to protect efuse from un-intentionally programming 


magic number to protect efuse from un-intentionally EFUSE DEB MAGIC . 
0x001C 
programming (Reset 0x0000) NUMBER 


БИШЕ ЕБ И ЕЕ E d ER 


EFUSE MAGIC NUMBER 


2 


Field Name Type | Reset | Description 
Value 
EFUSE DEB MAGIC NUMBER | [15:0] RW 1610 | Magic number, only when this field is 
0x6868, the margin read is usable. 


7.12.1.2.9 EFUSE WR TIMING CTRL 


Description : Write command timing control 


EFUSE WR TIMING - 
CTRL 


БАЕК КБА 38 ЕЕ 


0х0020 Write command timing control (Reset 0x20d0) 


reserved EFUSE WR TIMING, CTRL 


Type RW 


Field Name Type | Reset Description 
Value 
[13:0] | RW | 14'h20d0 | Config this register to control the timing of 
EFUSE WR TIMING CTRL 
writing operation related signals 
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7.12.1.2.10EFUSE RD TIMING CTRL 


Description : Read command timing control 


EFUSE RD TIMING | 
CTRL 


А ЕЕ ЕЕ ЕЕ ER 


0х0024 Read command timing control (Reset 0х0100) 


reserved EFUSE RD TIMING CTRL 


2 


Field Name Type | Reset Description 
Value 
EFUSE RD TIMING CTRL RW 10'h100 | Config this register to control the timing of 
writing operation related signals 


7.12.1.2.11EFUSE DEB СТВІ. 


Description : EFUSE debug control registers 


0x0028 EFUSE debug control registers (Reset 0x0000) EFUSE DEB CTRL 


КИШ БАЗЕ А ie ЕЛ p= 
МАВ 


Reserved 


- 


Field Мате Туре | Reset | Description 
Value 


MARGIN MODE EN ШШ | то | Set this bit will enable margin read mode 
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НЕ (СЕ 7 (ОС: _______ 


Note that software write efuse is not allowed in this version, so register, EFUSE MAGIC. NUMBER 


can be ignored by user. 


7.12.2 Application notes 
SW can read the efuse memory value according to the following steps: 


1) Keep PCLK always valid, write adi master address 0x40030020 bit[30] to “1”. 


(1) 

(2) Check efuse status by read "EFUSE STATUS" (0х0014). 

(3) If efuse is standby, write "read address" to address 0x000c. 

(4) write "EFUSE RD ЗТАКТ” in register EFUSE MODE СТВІ” to 1 to start reading process 


from efuse memory 

(b) polling bit of “ЕҒОЅЕ NORMAL RD РОМЕ" in "EFUSE ТАТО” register, when the 
normal read done flag is 1, read data from EFUSE DATA RD. 

(6) write 1 to normal read flag clear to clear EFUSE NORMAL RD DONE. 


7.13SMPL 


SMPL (Sudden Momentary Power Loss) is a necessary function in PMIC for the prevention of 
faulty. If it occurs that battery is dropped below UVLO threshold by the shock and banding at the 
moment, all supplies will be shutdown simultaneously. In parallel, it also starts the SMPL 
programmable timer. If the timer has expired by the time system supply recovers, the PMIC does not 
auto boot and remains in power down state. When the system supply recovers before the timer expired 
the PMIC will boot up automatically. SMPL function is default off, if user want to use SMPL have to 


enable it first by write software register. 


7.13.1 VBAT Voltage Supervise 
The UVLO is designed to supervise VBAT voltage. The POR VBAT М will be low after 
VBAT voltage below 2.7V 2ms. Also it will goes high after VBAT voltage recovered above 
3.05V 16ms. 
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VBATSENSE 


POR VBAT N 


Figure 7.133-1 VBAT voltage supervision 


If the battery voltage falls quickly below the crash level 1.9V by default, there would be no 


2 ms de-bounce so that РОВ VBAT N will be low at the same time 


7.13.2 SMPL Timer 


The SMPL timer with 128Hz clock will be designed in RTC power domain. It will be started 
once VBAT voltage is below UVLO level 2.7V. This timer will be cleared by: 


е VBAT voltage above 3.05V 


е Counter reach SMPL threshold 


7.13.3 Timing 


If the timer is not expired in SMPL case, power on sequence will be started after VBAT 


voltage go above 3.05V. 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 389 of 573 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EA SPREADTRUM SC2720 Device Specification 


POR UVLO N 


POWER 


Figure 7.133-2 Reboot when SMPL timer is not expired 


If the timer is expired in SMPL case, all the power supplies will keep power down state 
after VBAT voltage recovers above 3.05V until power on event such as pushing power key, 


charger plug-in, and RTC timer alarm. 


VBAT 
3.05V 
2.7V 
1 
POR UVLO N | | 
| | 
І 
И | | 
| 
POWER | 
ч 14,2 
І 
Figure 7.133-3 Power down when SMPL timer is expired 
7.13.4 Memory map 
The below registers are in Global Register Section. 
Base address: BASE ADDRESS SMPL: 32'hXXXXXCO00 
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7.13.4.1 SMPL CTRLO 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
к 


reserved 


Type 


еве ТЗ А Л RH ГА ЛЕЙЕЛЕШЕЯЕ ЛЕШЕ 


SMPL MODE 


пате 
а | o e e e E e e E Eee E Ee 


SMPL CTRLO 


Field Name Type Reset Description 
Value 


еее этле no је [Reed — — | 


SMPL MODE [15: 0] RW 0x0 SMPL mode: 
[15:13]: SMPL timer threshold 
[12:0]: SMPL enable 
13'h1935: enable 
Others: disable 


7.13.4.2 SMPL CTRL1 


с 2122 е | и [а [зе [т | » е [зт [ле] 


reserved 


reserved 
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SMPL CTRL1 


Field Name Type Reset Description 
Value 


Dese: [mus no oe [Reed — — | 


SMPL PWR ON | [15] 0x0 Set once SMPL timer not expired. 
FLAG 

SMPL MODE W | [14] 0x0 Set once SMPL mode write finish 
R ACK FLAG 


SMPL PWR ON | [13] О А! SMPL PWR ON FLAG 
НАС СІВ 


SMPL MODE W | [12] e e SMPL_MODE_WR_ACK 
А. АСК FLAG С 
A а PWR ON au Set once SMPL timer not expired, 


Peer по ао је [ие — — — — — —— 
umen Па [о оо“ Јаким 


7.13.5 Application notes 
SW can control the SMPL according to the following steps: 


(1) Software can configure the Register SMPL СМТНО to control the SMPL timer threshold 
and enable the SMPL timer to work. 

(2) While there are some errors, the software can read some flag information from the 
SMPL СМТАТ register to derbug for the error. 


7.14 TypeC Detect 


7.14.1 Overview 

Type-C is a new USB connector ecosystem, which is smaller, thinner and lighter than 

Standard-A and Standard-B versions of USB connectors. Some key specific 

enhancements of Type-C include: 

1) The USB Type-C receptacle may be used in very thin platforms as its total system 
height for the mounted receptacle is under 3 mm 

2) The USB Type-C plug enhances ease of use by being plug-able in either upside-up 
or upside-down directions 

3) The USB Type-C cable enhances ease of use by being plug-able in either direction 
between host and devices 


This module is designed to detect connection between two USB based equipments. 
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Host-only, for this mode, the port exclusively behaves as a Downstream Facing Port 
(DFP). Device-only, for this mode, the port exclusively behaves as a Upstream Facing 
Port (UFP), Dual-role port(DRP), for this mode, the port can behave either as a DFP or 
UFP. 

In USB Type-C Specification Release 1.2, the terms Source (SRC) and Sink (SNK) are 
used to refer to the port's power role while the terms DFP and UFP refer to the port's data 
role. A DRP (Dual Role Port) is capable of acting as either a Source or Sink. Typically 
DFPs are found on hosts and source VBUS while a UFP is found on a device and sinks 


power from VBUS. 


7.14.2 Features 
е Support CC detect (plug in either upside-up or upside-down directions ) 
е Support DRP mode 
е Support powered cable and audio cable detect 
е Support auto toggle 
е Support default SNK(UFP) 
е Support enable/disable SNK/SRC(DFP)/auto toggle 
е Support ErrorRecovery and Disabled Status. 
е Not Support Power Delivery 
€ Support Configurable Try.SNK 
€ Support Configurable Try.SRC 
€ Support configurable default value of final switch 
е Support configurable power cable detect enable 
® Support configurable audio cable detect enable 
€ Support configurable debug cable support en 
€ Support configurable pd alt mode pass&pd alt mode fail 
е Support configurable pd pr swap accept&pd ps гау 
е Support configurable orientedDebug detect enable 
е Support Unsupported.Accessory and configurable tDRPTryWait 
е Support VBUS current detect in SNK mode 
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7.14.3Function Description 


7.14.3.1 Basic function 
For purposes of this description, a USB port operating as a host is referred to as the 
DFP and a USB port operating as a device is referred to as the UFP. Detail function 
description can be fund in USB Type-C Specification Release 1.2. 
For the USB Type-C solution, two pins on the connector, CC1 and CC2, are used to 
establish and manage the DFP-to-UFP connection. Note that in this section, *direct 
connect” is used to refer to a device connected directly to a host (e.g., a thumb drive). 
When the device is connected through a hub, the connection between a UFP on the hub 
and the host port and the connection between the device port and a DFP on the hub, are 
treated as separate connections. Functionally, the configuration channel is used to serve 
the following purposes. 

€ Detect attach of USB ports, e.g. a DFP to a UFP 

€ Resolve cable orientation and twist connections to establish USB data bus routing 

€ Establish DFP and UFP roles between two attached ports 

€ Discover and configure VBUS: USB Type-C Current modes or USB Power Delivery 

€ Configure Усомм 


€ Discover and configure optional Alternate and Accessory modes 


Figure7.14-1 shows application scenario of TypeC detect module. 
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Figure 7.144-1 Application scenario о typeC detect module 


7.14.3.2 Connecting 

Given that the USB Type-C receptacle and plug no longer differentiate host and device 
roles based on connector shape, e.g., as was the case with USB Type-A and Type-B 
connectors, any two ports that have USB Type-C receptacles can be connected together 
with a standard USB Type-C cable. Following summarizes the expected results when 
interconnecting SNK, SRC and ОВР ports. Dual-role Port(DRP ) means that a USB data 


port that can operate as either a SRC or a SNK 


USB Type-C-based Port Interoperability 


SRC SNK ОВР 
SRC Non-functional Functional Functional 
SNK Functional Non-functional Functional 
DRP Functional Functional Functional* 


* Resolution of roles may be automatically or manually driven 


Figure 7.14-2 illustrates the comprehensive functional signal plan for the USB Type-C 


receptacle, not all signals shown are required in all platforms or devices. As shown, the 
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receptacle signal list functionally delivers both USB 2.0 (D+ and D-) and USB 3.1 (TX and 
RX pairs) data buses, USB power (VBUS) and ground (GND), Configuration Channel 
signals (CC1 and CC2), and two Sideband Use (SBU) signal pins. Multiple sets of USB 
data bus signal locations in this layout facilitate being able to functionally map the USB 


signals independent of plug orientation in the receptacle. For reference, the signal pins are 


labeled. 

Al A2 A3 да Аб АБ AT АВ A9 A10 А11 A12 
| сло | mar | ma- | veus | «сї | p+ | o- [seu | vus | axe- | mcr | ono | 
ОВЛ УВОЛЕН UN IMEEM ЕУ ЕНЕР 
“өн | ма |жа- | vous | seuz | o- | oe | ee [vous | ma- | те | сло 


B12 B11 B10 B9 ВВ B7 B6 85 B4 B3 в; B1 


Figure 7.144-2 USB Type-C Receptacle Interface (Front View) 


Figure 7.14-3 illustrates the comprehensive functional signal plan for the USB Type-C 
plug. Only one CC pin is connected through the cable to establish signal orientation and 
the other CC pin is repurposed as VCONN for powering electronics in the USB Type-C plug. 
Also, only опе set of USB 2.0 D*/D- wires are implemented in a USB Type-C cable. For 
USB Type-C cables that only intend to support USB 2.0 functionality, the USB 3.1 and 


SBU signals are not implemented. 


A12 All A10 A9 ЛЕ А7 АБ A5 AA A3 A2 Al 
[ma | ®- | ves [sour] o- | o | ec | ves | па: | па: | ono | 


RX1+ | GND 


81 B2 B3 B4 BS 86 B7 B8 B9 810 B11 812 


Figure 7.144-3 USB Full-Featured Type-C Plug Interface (Front View) 


7.14.3.3 SRC(DFP) to SNK(UFP) Behavior 


Figure 7.14-4 illustrates the functional model for a DFP connected to a UFP. The single 
CC wire that is in a standard cable is only shown in one of the four possible connection 
routes, CC1 to CC1. 
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DFP ЏЕР 


ва 


Figure 7.144-4 SRC(DFP) to SNK(UFP) Functional Model 


7.14.3.4 SRC(DFP) to ОВР Behavior 
Figure 7.14-5 illustrates the functional model for a SRC(DFP) connected to a DRP. The 


single CC wire that is in a standard cable is only shown in one of the four possible 


connection routes, CC1 to CC1. 


DFP DRP 


Figure 7.144-5 SRC(DFP) to DRP Functional Model 


7.14.3.5 DRP to SNK(UFP) Behavior 
Figure 7.14-6 illustrates the functional model for a DRP connected to a SNK(UFP). The 
single CC wire that is in a standard cable is only shown in one of the four possible 


connection routes, CC1 to CC1. 
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DRP UFP 


Figure 7.144-6 DRP to SNK(UFP) Functional Model 


7.14.3.6 DRP to DRP Behavior 


Figure 7.14-7 illustrates the functional model for a DRP connected to a DRP in the first 


case described(without Try.DFP state). 


ОВР #1 as a DFP DRP #2 as a UFP 


m эя 


Figure 7.144-7 DRP to ОНР Functional Model 
7.14.4 Control Registers 


7.14.4.1 Memory map 


BASE ADDRESS TYPEC: OxXXXXXX80 


TYPEC EN Control register, include: 


[0]: ќурес en: module enable 
0x0000 
default is 1'b1 


П Мурес toggle sleep еп: 
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Autotoggle sleep enable 


Default is 1'b1, this enable only 


works in DRP mode. 
[2] Лурес_егг sts en: 
ErrorRecovery status enable. 


IF ErrorRecovery and Disabled 


status are both enabled, 


ErrorRecovery Status has higher 


priority 
[S|:typec dis sts en: 
Disabled status enable 


[4|:typec usb20 only: USB2.0 
only flag. 


[5]: typec drp role polarity: 
ОВР role polarity, default 0 is 
start toggle from SRC 

[6]: typec drp role hold en: 


DRP role lock to UFP enable 


when unattached occur. 

[7] typec try src en 

1’b1: enable 

150: disable 

[8] typec try snk en 

191: enable 

150: disable 

[9] турес powercable det en 


1'b1: power cable detect enable, 


default enable 
150: disable 
[10] typec audiocable det еп 


1'b1: audio cable detect enable, 


default enable 


150: disable 
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[11] typec debugcable det en 
151: debug cable detect, default 
enable 
150: disable 

[12] typec dbgo det en 
151: orientedDebug detect 
enable, default enable 
150: disable 
[13] Reserved 
[14:15]: typec sw switch 
Switch signal from software 
“2011” for cc1 connection, 
“27010” for cc2 connection, 
"2'b01" for modified 
typec final switch default value 
is 1 
"2'b00" for modified 


typec final switch default value 
50 


TYPEC MODE [0:1]: typec. mode 


Default value: 2600 
2'b00: SNK 
0x0004 
2'b01: SRC 
2610: ОВР 


2'b11: Reserved 


TYPEC PD CFG [0] typec pd support, 
151: support pd 
150: not support 
[1] pd alt mode pass 

0x0008 

1'b1: PD alternate mode pass 
150: disable, default disable 
[2] pd alt mode fail 


1'b1: PD alternate mode fail 
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150: disable, default disable 

[3] pd pr swap accept 

1'b1: PD power swap accept 

1'bO: not accept, default disable 

[4] pd. ps гау 

151: PD power swap ready 

150: not ready, default disable 
TYPEC INT EN [0]: typec attach int en: Typec 

attach interrupt enable 

[1]: typec detach int en: Typec 

detach interrupt enable 

[2] Лурес in errsts int en: typec 

enter in ErrorRecovery status 


interrupt enable 


ІЗІЗурес out errsts int en: 


typec exit ErrorRecovery status 


0x000C interrupt enable 


[4]:typec_dissts_int_en: Турес 
enter in Disabled status interrupt 


enable 
[5]:typec_drp_sleep_int_en: 


ОВР enter in sleep status 
interrupt enable 
[6]: typec drp wakeup int en: 
DRP wake up status interrupt 
enable 
TYPEC INT CLR [O|:typec attach tint сіг: 
Typec attach interrupt 
clear 
МЕТР? ПІЗурес детасп int сіг: 
Typec detach interrupt clear 
[2]: typec in errsts int clr: 


Typec enter in ErrorRecovery 


status interrupt clear 
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[3]: typec out errsts int clr: 


Турес exit ErrorRecovery 


status interrupt clear 
[4]: ќурес dissts int clr: 


Typec enter in Disabled status 


interrupt clear 


[5]: DRP enter in sleep status 


interrupt clear 
[6]: DRP wake up status 
interrupt clear 

TYPEC INT RAW [0]: typec attach int raw: 
Typec attach raw interrupt 
[1]: .typec detach int raw: 
Typec detach raw interrupt 
[2]: typec in errsts int raw: 
typec enter in ErrorRecovery 


status raw interrupt 


[3]: typec out errsts int raw: 


0x0014 typec exit ErrorRecovery status 


raw interrupt 
[4]: typec in dissts int raw: 
typec enter in Disabled status 


raw interrupt 


[5]: DRP enter in sleep status 
raw interrupt 
161: ОВР wake up status raw 


interrupt 


TYPEC INT MASK [0]: typec attach int mask: 
Typec attach interrupt masked 


by interrupt enable 

0x0018 [1]:  typec detach int mask: 
Typec detach interrupt masked 
[2]: typec_in_errsts_int_mask 


typec enter in ErrorRecovery 
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status mask interrupt 


[3]: typec_out_errsts_int_mask 


typec exit ErrorRecovery status 


mask interrupt 
[4]: typec_in_dissts_int_ mask 


typec enter in Disabled status 


mask interrupt 


[5]: DRP enter in sleep status 


mask interrupt 
[6]: DRP wake up status mask 
interrupt 
TYPEC_STATUS [0:4]: typec current states: 

Typec connect states: 
5'b00000: Unattached SNK 
5'b00001: AttachWait SNK 
5'b00010: Attached SNK 
5'b00011: Unattached SRC 
5’b00100: AttachWait SRC 
5'b00101: Attached SRC 
5'b00110: Powered cable 
5'b00111: Audio cable 

бй 5'b01000: Debug cable 
5'b01001: Toggle Sleep 
5'b01010: ErrorRecovery 
501011: Disabled 
5'b01100: Try SNK 
5'b01110: Try SRC 
5'b01110: Try SRC 
5'b10000: Unsupport Acc 


[5]: Турес final switch: Final 


switch signal, default is “0” 
151: CC1 channel 
1'bO: CC2 channel 
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[7:6] typec. vbus cl, detect vous 
current level 
2'b00: default current(900mA) 
2'b01: 1.5A 
2'b10: 3A 
2'b11: Reserved 
TYPEC TCCDE CNT tCCDebounce time counter 

Default is :13'd4799, 
Min Value is 13'd3199 mean 
tCCDebouce is 1/32KHz 

0x0020 *(3199+1)=100ms 
Max value is 13'd6399 means 
tCCDebouce is 200ms 
Do not set this register out of the 
range 


TYPEC TPDDE CNT tPDDebounce time counter, 

Default is :10'd479, 
Min Value is 109319 mean 
tPDDebouce is 1/32KHz 

0x0024 *(1+319)=10тѕ 
Max value is 10'd639 means 
tPDDebouce is 20ms 
Do not set this register out of the 
range 


TYPEC TOGGLE CNT Toggle counter for sleep, 


Default is :16'h0002, 


Set 
ТҮРЕС TOGGLE СМТ-1670 


0х0028 
means disable toggle although 
ТУРЕС MODE-2'b10 


TYPEC INTERVAL СМТ1 Interval time counter for polling 
0x002C 
Default is :16'h7A12, 


0x0030 TYPEC INTERVAL CNT2 Interval time counter for polling 
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Default is :16'h0000. 

Using 

TYPEC INTERVAL CNT1 and 
TYPEC INTERVAL CNT2 
together for interval time 
counter. 

1/32 Khz * 
31250(32' 10000 7412) = 1 $ 
Set TYPEC INTERVAL CNT1 
- 16'h0 and 

TYPEC INTERVAL CNT2-16'h 
0 to disable toggle sleep, that 
means toggle in DRP mode all 
the time. 


TYPEC DRPTRY CNT tDRPTry time counter, 
default is : 13'd3599 
Min value is: 1392399, 
0x0034 tDRPTry is 1/32KHz 
*(1+2399)=75тѕ 
Max value is: 13'h4799 
tDRPTry is 150ms 


TYPEC ITRIM [5:0] : Турес ит 
0x0038 
Default is : 6'5100000 


TYPEC RTRIM [4:0] : ѓурес cc1 rtrim 
Default is :5'b10000 
0х003С 
[9:5]: Турес cc2 rtrim 
Default is:5'b10000 


TYPEC VREF [1:0]: typec. vref1 
Default is: 2501 
0x0040 
[3:2]: ќурес vref2 


Default is: 2501 


TYPEC TERR CONT tErrorRevocery time counter, 
0x0044 
Default is :16'd799, 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 405 of 573 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


СОЗ SPREADTRUM SC2720 Device Specification 


Min Value is 9'd799 mean 
tErrorRevocery is 1/32KHz 
*(1+799)=25т$ 

Max value is 16'd65535 means 
tErrorRevocery is 2048ms 


TYPEC TDRP CONT tDRP time counter, works in 

DRP mode for each time DRP 
toggle. 
Default is :1242399, 
Min Value is 1291599 mean 

0x0048 tDRP is 1/32KHz 
*(1+1599)=50тѕ 
Max value is 12743199 means 
tDRP is 100ms 
Do not set this register out of the 


range 


TYPEC TDRPTRYWAIT CN | tDRPTryWait timer counter. 

T Default is :15'd19199, 
Min Value 15 1591599 mean 
tDRPTryWait is 1/32KHz 
*(1+19199)=600т$ 

0х004С Min value is 15'd12799 means 

tDRPTryWait is 400ms 
Max value is 15'425599 means 
tDRPTryWait is 800ms 
Do not set this register out of the 
range 


TYPEC_DBG [3:0] : typec_cc1_detect_r 
0x0060 
Input typec сс1 detect is 
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cached in register, for debug 


[7:4]: typec cc2 detect г 


Input typec cc2 detect is 


cached in register, for debug 
[8]: турс vbus ok 
Input Турс vbus ок , for debug 


7.14.4.2 CONFIG REG 


7.14.4.3 TYPEC EN 


0x00000000 typec enable(0x00001 E03) TYPEC EN 


ЕЕ gp pases ee ee rs pepe fr E 


Reserved 
е во 
[Reset | о | о | о | о | о | о | о | о | о | о| о | ојо | ој о | о] 
| Bt | 15 | та | 1з | 12 | | то [о | в | 7 | е | 5 | а" | з|2 | 1 |[0] 


typec sw s 
witch 


en 


1. = |: 
еп n en 
me | w pep | пи | ви | | mm | пи | ви mm E | 


typec enable 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lee: ____| тај но [а fo ј — — _ 


typec sw switch [15: 14] | RW NA Switch signal from software 
"2'b11" for cc1 connection, 
"2'b10" for cc2 connection, 
"2'b01" for modified typec final switch 
default value is 1 
"2'b00" for modified typec final switch 
default value is 0 


ее us [no [а [o T — — — — ——3] 
wes abso se. [пл nw NA — [or | oemedDepug дава enable, cetur. | 
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ЕЕ 5 


іурес : — — debug cable detect, default enable 
. det en 

typec audiocable | [10] audio cable detect enable, default 

. det en enable 

typec powercable RW NA 0х1 power cable detect enable, default 

. det en enable 

typec try snk en RW NA try snk enable in DRP mode,default 
disable 

typec try src еп | [7] RW NA try src enable in ОВР mode,default 
disable 

typec drp role h RW NA DRP role lock to UFP enable when 

old en unattached occur. 


typec Фр role p | [5] RW NA DRP role polarity, default O is start 

olarity toggle from SRC 

typec usb20 only т | | | USB2.0 only flag, only works in SKN 
mode 


typec dis sts en [3 [Rw |м jo | Disabled status enable 


typec err sts en | [2] RW NA ErrorRecovery status enable. 
IF ErrorRecovery and Disabled status 
are both enabled, ErrorRecovery 
Status has higher priority 


typec toggle slee Typec toggle sleep enable 
p en 


7.14.4.4 TYPEC MODE 


ЕЕЕ ЕЛЕЕ ЕЗ ЕЕЕ ЕЕЕ ЕЕЗ 


Reserved 
эе m _ 2.27.7 
Reset | о | о | о | о | о | о|о | о | о|о| о ре ро Тото ра 
ви |15| та | 1з | 12 | | то |е | в | 7 | [оја | з|2 | 1 [0] 


typec mod 


Reserved 


typec mode 


Field Name Type | Set/Cle | Reset Description 
ar Value 


еме” Јајо [а [o T | 
[wema [mo [RW [NA |o мк | 
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7.14.4.5 TYPEC PD CFG 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
[Nene ——m ia 


Reserved 
поі ССС 


L. 


typec PD relation config 


Field Name Туре | Set/Cle | Reset Description 
ar Value 


Dese: — mes [no ССЗ И 
penam i са сни санаса 


е | PD power swap олы disable 
ШЕН PD alternate mode fail, default disable 
e fail 
typec pd alt mo et PD alternate mode pass,default disable 
de_pass 


typec_pd_support а-ы PD support or not, default disable 
7.14.4.6 TYPEC INT EN 


са [s 9] [2 7 е [25 T5 [5 212 | Ге e [ е 
Pome [ Ñ m 


Reserved 


Twe aw ИИ 
| позе | о | о | о | о | о| о | о | о|о| о | о | о |о | о | о | о 
| ви |15|14 | 1з | 12 | иа | пој о | е |7 | 6 | 5 | 4|з|2 | тој 
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typec interupt enable 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pem qenqpe моја 


typec drp wakeu — wake up status interrupt enable 
p int en 

Dpec- drp sleep i | [5] DRP enter in sleep status interrupt 
nt en enable 

typec dissts int | [4] ура enter in Disabled status interrupt 
en enable 

typec out errsts | [3] typec exit ErrorRecovery status 

int en interrupt enable 

typec in errsts in | [2] RW NA typec enter in ErrorRecovery status 
t en interrupt enable 

typec detach int | ІШ w UNO Typec detach interrupt enable 

en 

typec attach int | | [WANN |2 | Typec attach interrupt enable 

en 


7.14.4.7 TYPEC INT. CLR 


с» Ги o s D [ [5s [55 | [з] [т | » o T [ [15] 


Reserved 
эе)| 00. 
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typec interrupt clear 


Field Name Type | Set/Cle | Reset Description 
ar Value 


еле” m [no [а [o —— — — — — —3] 


typec drp wakeu WC NA Miri enter in drp wake status interrupt 
p_int_clr clear 

Dpec- drp sleep i | [5] Typec enter in drp sleep status 

nt clr interrupt clear 

typec dissts int | [4] Typec enter in Disabled status interrupt 
cir clear 


typec out errsts | [3] Турес exit — ErrorRecovery status 
int clr interrupt clear 

typec in errsts in | [2] WC NA Typec enter in ErrorRecovery status 
t сіг interrupt clear 

typec detach int m БН СЕ ЗЕН Typec detach interrupt clear 

cir 

typec attach int _ ШИН БК СН ОШ Typec attach interrupt clear 

cir 


7.14.4.8 TYPEC INT RAW 


0x00000014 Raw interrupt(0x00000000) TYPEC INT RAW 


| вт |з1 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | ој ve | 17 | 6 | 


Reserved 
Type | m 


ыз | IL - || 
ЕШ... : о | о | :| ||: 


Raw interrupt 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Leer јето [а к j — — — — — 


typec drp wakeu NA DRP wake up status raw interrupt 
p int raw 


typec drp sleep i ІІ {во |м Го | DRP enter in sleep status raw interrupt 
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па оо БЕНЕН oo] 
іурес in dissts i | [4] NA typec enter in Disabled status raw 
nt raw interrupt 
typec out errsts | [3] NA typec exit ErrorRecovery status raw 
int raw interrupt 


typec in errsts in | [2] NA typec enter in ErrorRecovery status 
t raw raw interrupt 

typec detach int | [1] NA typec detach raw interrupt 

raw 

typec attach int |. ШИН ЕЖ i ШЕ typec attach raw interrupt 

raw 


7.14.4.9 TYPEC INT MASK 


0x00000018 Mask interrupt(0x00000000) TYPEC INT MASK 


| вт |з1 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 
д” 
Резе | о | о | о | о | о | о | о | о | о | о | о | ојо ро Део | 
sss 


Hc 


Mask interrupt 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mew [eme qw СЛ 


typec drp wakeu — wake up status mask interrupt 
p int mask 

іурес агр sleep i | [5] NA DRP enter in sleep status mask 

nt mask interrupt 


іурес in dissts i | [4] NA typec enter in Disabled status mask 
nt mask interrupt 

typec out errsts | [3] NA typec exit ErrorRecovery status mask 
int mask interrupt 

уурес. in errsts Іп [2] NA typec enter in ErrorRecovery status 
t mask mask interrupt 

typec_ detach int | [1] Typec detach interrupt masked Бу 
mask interrupt enable 
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typec attach int | NA Typec attach interrupt masked by 
mask interrupt enable 


7.14.4.10 TYPEC STATUS 


са [s [=] [29 2 е [5 T5 [5 22 | [e e [ е 


Eme [9 ЖЕНИ 
а ггг 
ви 7 321 СО 


Reserved 


typec vbus г 
- MS 


LM Т 
o | ој о фо [о [о [о 
Current status and final switch 


Field Name Type | Set/Cle | Reset Description 
ar Value 


мине que ја 


typec vbus cl = 6] И vbus current level 
2'b00: default current(900mA) 
2'b01: 1.5A 
2'b10: 3A 
2'b11: Reserved 


(apec tral wich јо ја [o — [тшше — — — — — 


typec current sta | [4: 0] ШЕ КН ЕЕ Cunrrent status 
tus 


7.14.4.11 ТУРЕС TCCDE CNT 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
Tene 


Reserved 
Type 


SSS Е eee 
| Reset O ЕЕ ЕЕЕ ЕЕ | ЕЕ 
eS 


Reserved typec_tccde_cnt 
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ТУРЕС TCCDE СМТ 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese ваю [а [e ј — — — — _ 


typec tccde cnt [12: 0] RW NA 0х120Ғ | tCCDebounce time counter 
Default is :13'd4799, 
Min Value is 13'd3199 mean 
tCCDebouce is 1/32KHz 
*(3199+1)=100ms 
Max value is 13'd6399 means 
tCCDebouce is 200ms 
Do not set this register out of the range 


7.14.4.12TYPEC_TPDDE_CNT 


с» [o o [9 o [2] = 2 [аз [2 [ | » Ге [15] 


Reserved 
Type 


ви |15 | 1а [яз | 12 | 1 | ој [в | у | 6 | 5 јазот о 
| Мате | Reserved typec tpdde cnt 
ШО ШЕ 


TYPEC TPDDE СМТ 


Field Name Type | Set/Cle | Reset Description 
ar Value 


een fron Tw fo 


typec tpdde cnt Oxidf — time counter, 
Default is :10'd479, 
Min Value is 9'd319 mean tPDDebouce 
is 1/32КН2 *(1+319)=10ms 
Max value is 10'd639 means 
tPDDebouce is 20ms 
Do not set this register out of the range 
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7.14.4.13 ТУРЕС_ТОССЬЕ СМТ 


m [o o [s o 2 [25 [25 [2 T [2 [7 | » o [в [ [15] 
ІСІГІ mA] 


Reserved 


| " |15 | 14] 1з | 12 | "| пој je |7 | [о [е [з [211 [о | 
Type 


Toggle counter for sleep 


Field Name Type Б Reset Description 
Value 


mms esse ШЕП СЕ 
ета ви стави стави ЗИ cc 


7.14.4.14 TYPEC INTERVAL СМТ1 


_ ви [o D [2 [ [25 [25 74 [5 [2 [9 o o [v [| 
[ome О T] 


Reserved 
| Bit |15|14 [яз | 12 | 1 | ој о [в | у | 6 [543210 
| Мате | typec interval спи 


Interval time counter for polling 


Field Name Type я Reset Description 
Value 


=== spe qm po 


| 


7.14.4.15 TYPEC INTERVAL CNT2 


0x00000030 Interval time counter for polling(0x00000000) TYPEC INTERVAL CNT2 
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| ви |з1 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
| Мате | 
| Туре | m 
| Reset | ДЕН ЕСЕ И ЗВ ша ВЗК В ЕЕЕ 


| ви Див (та [аз |а | "| то | е СЕ [е [о | 4 [з г | 1 [о | 


typec interval cnt2 


ші 
ее Те 


Interval time counter for polling 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme — [msspe Tw fo 


typec interval cnt m 0] Using — INTERVAL CNT1 

2 and ТУРЕС INTERVAL СМТ2 
together for interval time counter.1/32 
Khz * 32'h00007A12 = 15 


7.14.4.16 ТУРЕС DRPTRY CNT 


TYPEC ОВРТВУ СМТ(0х00000ЕОЕ) 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
LEGEN 


Reserved 


typec drptry cnt 


RW 


TYPEC DRPTRY ONT 


Field Name Type шілде Reset Description 
Value 


== Јајо w T — 


typec drptry cnt = 0] OxeOf — —— time counter, 
default is : 13'd3599 
Min value is: 13'd2399, 
tDRPTryWait is 1/22KHz 
*(1+2399)=75тѕ 
Max value is: 1314799 
tDRPTryWait is 150ms 
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7.14.4.17 TYPEC ITRIM 


trim control for analog current 
0x00000038 reference(0x00000020) TYPEC ITRIM 


ICHEREIEIEIEZEIEJEIEJEIEREIEIEJEZE] 
еј mE] 


Reserved 


ви |15 | 1а [яз | 12 |1 јао [о [е [т [е5 јазот о 
| Мате | Reserved typec itrim 
Type ДИО н 


trim control for analog current reference 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кемен — mus [no [а [o | 
Е EOD LUN iw 


7.14.4.18 TYPEC_RTRIM 


с 222 е 2 2 [т [ж [лә [тв [т [15] 
Teme 


Reserved 


trim control for cc1 and cc2 Rds 


Field Name Type i Reset Description 
Value 


sien [na ОС 


typec cc2 rtrim Го: [RW |мл [охо | — is :5'610000 
typec. cci пт ~ 0] Default is :5'b10000 
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7.14.4.19 ТУРЕС VREF 


ви 2122 е = | «а 2122 Ге [зт [л 
C 


Reserved 


et то |та | 1з (12 | 1 [10 о |е | 7 | е | ваз [2 | тјо 
| Мате | Reserved typec vref2 | typec_vref1 


vref voltage stage 


Field Name Type aic cis Reset Description 
Value 


mms era ju СН 
Ст ела С е = 


7.14.4.20 ТУРЕС_ТЕВВ_СМТ 


с» Ги [о [= o o [5s [=] 6 [2 [ет | » o [пе [ v [15] 
Сат mE] 


Reserved 
Ee ле 
[Reset | о | о | о | о | о | о | о | о Дефо [бо [о | ој о | о] 
ви | 15 | та | 1з | 12 | | то [о | в |7 | е | ја | з| 2 | 1 [0] 


typec terr cnt 


w 
ее [o По СЗ О ОС О О АТ 


TYPEC TERR CNT 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme [esse Tw fo 


typec terr cnt = 0] Ox63f pn time counter, 
Default is :16'd1599,50ms 
Min Value is 9'd799mean 
tErrorRevocery is 1/32KHz 
*(1+799)=25ms 
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Max value is 16'd65535 means 
tErrorRevocery is 2048ms 


7.14.4.21 ТУРЕС TDRP. CNT 


TYPEC TDRP CNT(0x0000095F) 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
Name шања ųăë OE 


Reserved 


ООО ООО 
| него: (1151: ЗИК КА ЗА ОЗ ОС е 
| ви |15|14 | 13 |o | иа | то | е |е |7 [е | | 4 | s г |!| о] 


Reserved typec tdrp cnt 


TYPEC TDRP CNT 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme fora [wo Tw fo 


typec_tdrp_cnt = 0] Ox95f jen time counter, works in DRP mode 
for each time ОВР toggle. 
Default is :12'd2399, 75ms 
Min Value is 12'd1599 mean {ОВР is 
1/32KHz *(1+1599)=50ms 
Max value is 12'd3199 means tDRP is 
100ms 
Do not set this register out of the range 


7.14.4.22 ТҮРЕС TDRPTRYWAIT СМТ 


0х0000004С TYPEC TDRPTRYWAIT СМТ(0х00004АЕЕ) | TYPEC TDRPTRYWAIT - 


| " |з1 | зо | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | ој ve | 17 | 16 | 
| Мате == 


Reserved 


typec tdrptrywait cnt 
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TYPEC TDRPTRYWAIT CNT 


Field Name Type тн Reset Description 
Value 


== ee w s — 


typec tdrptrywait | —— timer counter. 
t 
єн Default is :15'd19199, is 1/32KHz 
*(1419199)=600ms 


Min value is 15'd12799 means 
tDRPTryWait is 400ms 

Max value is 15'd25599 means 
tDRPTryWait is 800ms 


Do not set this register out of the range 


7.14.4.23 RESERVED1 


ШІН ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІРДЕЛЕЛЕЛЕЛЕ 
јон 


Reserved 


| ви fis | м [аз | 12 | | то | о Је | 7 | е | 5 | 4]|з|2 |!| о] 


Reserved 


w) — m И НЕ 
е [о Ре Ре Ре ОС ОС ОС О ОСЗ ере СЗ С 


RESERVED1 


Field Name Type кеа Reset Description 
Value 


тағы” СИ СЕЛИН he 


7.14.4.24 RESERVED2 


ШІН ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕ 
ruwa 


Reserved 
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i 
ПЕ | | ОС ОС О ОС ОСЗ ОСЗ ОО СЗ ОСЗ ОСЗ О ОСЗ СЗ СЗ 
m КЕ С | па | | С 2 То 


Reserved 


w) NNNM 
Peel PPP PPP PPP PP) 


RESERVED2 


Field Name Type тен Reset Description 
Value 


mes era [б [а 9 
7.14.4.25 RESERVED3 


KCHEIEJEIEIEIEIJEJEREIEIEREIEIEREZEI 
ро 


Reserved 
д тд — 
[Reset | о | о | о | о | о | о | о | о | о | о | о | ојо | ој о | о] 
| ви |15|1а | 1з | 12 | чи | то |е | в |7 | 6 | 5 |4 |з |2 | 1 [0] 


Reserved 


| — SS SS SS ЕЕ 
вези ГТ: Г То 


RESERVED3 


Field Name Type иа Reset Description 
Value 


ei ЕЛИ СЕЛИН Си СИИ 
7.14.4.26 RESERVED4 


Ter ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
еј О 


Reserved 
туре ———— nn 


| ви ив | ма | 13 [2 | и | то | [в [тре |4 [з г | 1 |о 


Reserved 


еј NNNM 
Peel DP PPP PPP) PPP), 
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RESERVED4 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — med [no [а | ГТ 


7.14.4.27 ТУРЕС DBG 


| Bi | зт | зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | те 17 | еј 
| Name | Reserved 


Г ооо F F 
| Безе Е С С С О ИЕ ЕНИ И 
| ви ив | ма | 13 | 12 | и | по го | ге [тре |4|з|2 | тој 


- NS UL 


ыз 2 1 5 — —— 
ЕШІ .—--L-----L-NANRERERERERERERES 


TYPEC DBG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pem СЕ < qw z — 


typec vbus ok Input typec сс1 detect is cached in 
iG cista for debug. 


typec cc2 detect | [7:4] Input typec cc2 detect is cached in 
И; register, for debug 

typec ccí detect | [3: 0] еј“ Input Турс vbus ок , for debug 

И; 


7.14.5 Application Notes 


1. MODULE ENO[14] in SC2720 top register is typec module enable, 
it's address is 40038C08, and default value is 151. 
Setting MODULE ENO[14] =1’b0 to disable typec module PCLK. 
2. ВТС СІК ENO[15] іп SC2720G top register is typeC RTC clock enable, 
It’s address is 40038C10, and default value is 1'b1. 
Setting ВТС СК _EN1[15] 21'bO to disable typec rtc clock. 
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3. SOFT_RST1[3] іп SC2720G top register is Турес soft reset, 
It's address is 40038C18, and default value is 1'bO. 
Setting ЗОЕТ RST1 [3] =1’b1 to do soft reset, once finishing resetting, 
remember to set ЗОЕТ RST1 [3] =1’b0 to end soft resetting. 
4. Default working in SNK(UFP) mode, don't need set any register, it can works. 
5. Setting TYPEC_TOGGLE_CNT=16’h0 іп ОБР mode (ТҮРЕС MODE -2'b10) 
will disable auto toggle. 


6. Setting TYPEC INTERVAL CNT1 = 16'h0 and 
TYPEC INTERVAL CNT2-16'h0 will disable toggle sleep, that means auto 
toggle before connection all the time in DRP mode. 

7. По по set ТУРЕС TCCDE ONT, ТУРЕС TPDDE CNT, TYPEC TERR СМТ 
& TYPEC TDRP ONT out of the range 


7.15 Timer(TMR) 


7.15.1 


Overview 


The module includes three general-purpose asynchronous timers. 


7.15.2 Features 


32-bit decreasing counter 

Support one-time mode and period mode 

Support configurable counting value 

Can be used as wakeup source during deep sleep 

Support single read : no need to double read when reading counter value 


Support read counter value immediately after loading tmr: once tmr is loaded, the 


counter value is updated immediately 


7.15.3 Function Description 


Timer's frequency is independent; generally it is 32.768KHz RTC clock. The frequency 


determines its precision, if it’s 32.768KHz, the precision is 30.5us. These three timers can 


be controlled independently. 


7.15.3.1 The timer configuration method 


V.0.2 


Because the APB bus is 16 bit width, the load value process and read value process has 
to be divided by 2 steps. 


During the load value process, there are 2 ways to load data into the timer. 
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Firstly, if the timer is running, once the LOAD HI or LOAD LO has been updated, the 
newly value will be sent to the timer as soon as possible. And also because the timer is 
running, so the value will only been updated by the HI or LO, the other part will still be the 
running one. And attention please, loading value when the timer is running can only be 
used in the loading idle state which means no other value is being loaded at the same time. 
For 32 bit mode , the load method will also be changed to match the behavior in 64 bit 


mode. 


Secondly, when the timer is stop, the software can casually change the LOAD Hl or 
LOAD LO. Once the software make the timer running again, the (HI,LO] will be sent to the 
timer and the timer will decrease from {НЕС}. Also during the timer is stop, if the software 
doesn't update the LOAD Н! or LOAD LO. The timer will still decrease from the old 
{HI,LO} which was written long before. 

During the read timer value process, there is a restrict way to get the value : step1: the 
software read VALUE SHDW HI, step2: the software read VALUE SHDW LO, step3: 
the software read a new VALUE SHDW HI. If the new one is equal to the old one, then 
software will think the value get from step1,2 is correct, otherwise, software will start from 


the step1 again. 


7.15.3.2 Each asynchronous Timers 


V.0.2 


Each timer has a 32-bit decreasing counter. This kind of timer provides two operating 


modes: one-time mode and period mode. 


If the timer is configured in one-time mode, counter decreases from setting value to O. 
When counter gets to 0, an interrupt is issued. This interrupt is hold until software clears it 


by writing corresponding clear bit. The counter also stays at 0 until software load it again. 


If the timer is configured in period mode, counter decreases from setting value to 0. When 

counter gets to 0, an interrupt is issued. Then counter goes back to setting value again, 

and continues to decrease from setting value. The interrupt will hold until software clears it 

by writing corresponding clear bit. 

If trigging clock is RTC clock, these two timers can be used to wake up system during 

deep sleep. 

For ВТС clock triggered timer, since the frequency of clk rtc is much slower than that of 

РСІК, there are three issues in the про version of timer, the solution also list here: 

>  inr1pO, the timer use FIFO to solve the cross domain issue. There are three working 
conditions. 1)PCKL >> ск пс 2)PCKL << ск rtc 3JPCLK - ск rtc. In previous 
solution, the 2) condition will bring about meta-stability. While using FIFO, this 


problem can be avoided. After PCLK wake up from sleep mode, tmr cnt shdw 
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should use three clock cyle to get the newest tmr cnt value. The shadow structure is 


shown in Figure 7.15-1 


PCLK domain clk rtc domain 


tmr cnt shdw <«——— mux «— — — —4 FIFO,depth=4 чє tmr спе value 


Figure 7.15-1 Principle of tmr cnt shdw 


>  InripO,using FIFO to load value from PCLK to сік rtc meanwhile, add Id idx at the 
head of each tmr Id value to avoid same value loading issue(which will be discussed 
below) . when FIFO is full,the wr Id req proc will record the value load behavior, and 
will immediately send the latest Id value to the timer when FIFO in not full. As for the 
timer, when FIFO is not empty, it will read the value saved in FIFO at the posedge 
ск rtc. 


clk rtc domain 


PCLK domain 
apb wr ld——3»9| wr ld req proc 


wr "| 
| fo full 


tmr ld value » FIFO,depth=2 > tm cnt value 


empty- 


| Kd req 4 : 
| 

| Y 
| Ld pls 

I 

I 


Figure 7.155-2 Solution of multiple load 


> тт Про, when loading a new value to the counter, the 19 idx will automatically plus 1 
and add to the header of the new tmr Id value. tmr 9 value shdw is synced from 
ск rtc using FIFO. When these two number's idx are the same, that means the new 
value has already been loaded to the counter, else the tmr cnt read will select 


tmr ld value 
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tmr loading 


ld ах tmr ld value 
> 0 
— tmr cnt read 
^ | 
Ld shdw 
+ tmr cnt shdw 
_idx 
Figure 7.155-3 Solution to wait certain time 
| 
PCLK domain | clk rtc domain 
1 
| 
< | l 
ld shdw idx | tmr cnt shdw |4 mux |е FIFO,depth=4 = ми 


tmr cnt value 


empty 


tmr Тоа пе 4 != 


F1 


PCLK domain clk rtc domain 


1 
! 
! 
! 
! 
! 
арь уг 14-ы wr ld req proc | 
1 
1 


wr reg 
| | 
fifo full 


ld idx tmr ld value » FIFO,depth=2 {$$ 


empty 


tmr_cnt_value 


T Rd req 

| Y 

1 k 4 
l š 

| Ld pls 

1 

1 

' 


Figure 7.155-4 The sync method of tmr 1а value 


7.15.4 Control Registers 


TIMER base address: OxXXXX_X000~0xXXXX_X03F 


7.15.4.1 Register Address Map 


0x0000 TIMER_VERSION the IP version of this timer 


0x0004 TIMER_LOAD_LO timer load value of lower 16 bit 
0x0008 TIMER_LOAD_ HI timer load value of higher 16 bit 


0х000С TIMER CTL timer control register 
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0x0014 TIMER VALUE SHDW LO | timer counter shadow value of lower 16 bit for 
read 


0x0018 TIMER VALUE SHDW HI | timer counter shadow value of higher 16 bit for 
read 


7.15.4.2 Register Descriptions 


_ ви ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
о Rm LL] 


Reserved 
е во 
[Reset | о | о | о | о | о | о | о | о | о | о | о | ојо | ој о | о] 
sss 


he IP h version of 
| Name | the IP version of this timer s раю e Sion о! t 
his timer 


Field Name Type | Set/Cle | Reset Description 
% Value 


ewe: memo БЕН ЕЕЕ СЕНЕН ІІ: — — — — —] 


the ІР version of | [15: 4] NA 0x10 the IP version of this timer 

this timer 

he IP patch vers | [3: 0] RW NA the IP patch version of this timer 
ion of this timer 


с» 1212 2 е = и [а 2 [= |» о Ге [т [ле] 


Reserved 
Ee ле 
[Reset | о | о | о | о | о | о | о | о | о | о|о ро [о | ој о | о] 
sss 


timer_load_lo 


m Та 
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Type | Set/Cle | Reset Description 
ar Value 
Field Name 


Bite Ro [NA [o [resewedA 
timer load lo [15: 0] RW NA timer load value of lower 16 bit. Write 
to this register will reload the timer with 
the new value. In one-time mode, this 
value is the first counting start number. 
In periodic mode, this value is each 
counting start number. 


timer load value of higher 16 bit(0x00000000) 
| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате [ем CSC 


Reserved 


a 


timer_load_hi 


м 
Peel С О О Ре ОС ОС ОСЗ Ре БР ОЗ ОСЗ О СЗ СЗ С 


Field Name Type | Set/Cle | Reset Description 
ar Value 
Bite Ro [м [o [resewediNA 


timer load hi timer load value of higher 16 bit 
Write to this register will reload the 
timer with the new value. 
In one-time mode, this value is the first 
counting start number. 
In periodic mode, this value is each 


counting start number. 


с Ги [о] D 2 е [25 2 [2 [ | » D [в [лт [15] 
ІСІГІ mA] 


Reserved 


ШЕСТИ ECT EE IE IE СС В RE EORR С СЗ EC КАЕ ЕН КА 


Reserved tim tim 
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err er. 
un mo 
de 


| Туре | 
Ре а Ee РИ ИЯ ооо 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ewe: mea [no [а e weeds — — — — — 


timer run [1] RW NA timer open bit 
0: timer stops 
1: timer runs 
timer mode RW NA timer mode select 
0: one-time mode 
1: period mode 


ICHEREIEIEIEZEIEJEIEJEIEREIEIEJEZE] 


Reserved 


pe | m° йм 
| "eset | ВВ LUN ОКО UC ВЕ ос О В ЗИ s ста ВЕ 
ELS ЕЕ ЕЛЕНЕ» 


Ss 


Ба 


Ше = 
аг Value 

[wed јет [л o [ем — 

timer int clr [3] WO NA timer Interrupt clear 

ИИ ЕН 

рн lone 

$ 
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[mentes Tm [mw [л 9 fimer merere 


timer counter shadow value of lower 16 bit for TIMER dire |. SHDW_L 
read(0x00000000) 


INEIJEIJEIJEJEJEJEIEIEIEJEREIEIEIERES 
| Мате == 7 


Reserved 
еј е 
Peset | о | о | о | о | ИЕ | И [о | о | о | о | о | о | о | о | 
| ви |е аа | 13 | 12 | чи | то |е | в |7 | | 5 | 4 | з | 2 | 1 [0] 


timer value shdw lo 


еј WsrVAnn 
Peel DP PP PPP) PT) tl 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ЕО ЕСО (кр је 


0x00000014 


timer_value_shdw | [15: 0] NA timer counter of lower 16bit shadow 
_lo value for read. When the timer in 16 bit 
mode, it represent the shadow value of 
the timer 
This read-only register indicates 
current counter value. 
The software can read the counter 
value immediately after load, without 
waiting for the load done. Also, 
software just needs to read once 
instead of double read. 


timer counter shadow value of higher 16 bit for | TIMER E . SHDW Н 


KNEJEIEIEIEZEJEJEJEJEIEIEIEIEREAE 
| Мате = 7 


Reserved 


еј NNNM 
Perl PPP PPP PPP Ppp, 
ШІНЕНЕЛЕЛЕЛЕШЕЛЕЛЕЛЕДЕЛЕЛЕНЕНЕЛЕНЕН 


timer value shdw hi 


ер o SSS 
ese [o О СЗ e ОС e С О ОС ОС ОС ОС С ОЗ ОСЗ ОС 
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Field Name Type | Set/Cle | Reset Description 
ar Value 


комен memo [а o weeds — — — — | 


timer value shdw | [15: 0] NA timer counter of 16bit higher shadow 
_hi value for read. It will be valid only in 64 
bit mode. 
This read-only register indicates 
current counter value. 
The software can read the counter 
value immediately after load, without 
waiting for the load done. Also, 
software just needs to read once 
instead of double read. 


7.15.5 Application Notes 


When software uses RTC clock trigged timer, it should set tmr. eb bit and tmr rtc eb bit in 
global control register. 

Before opening tmr. run, software should configure all control registers — timer load lo, 
timer load hi, timer mode , timer int en. And for the safe use, software can trigger the 


timer int clr to clear the interruption which may still saved in the timer int register. 
Then timer. run is set to 1 to open corresponding timer. 


After receiving interrupt issued by a timer, software can check interrupt status by reading 
timer int mask sts, and can clear interrupt by writing 1 to timer int clr. 
When software completes using RTC clock trigged timer, it should disable timer run firstly, 
then it disable tmr гіс eb and tmr eb in global control registers. 
It's IMPORTANT that there are 3-5 RTC clock cycles delay from setting timer load lo or 
timer load hi to counter setting success. that is, if N is configured in timer load lo, the 
real counting number is N+3 or N+4 or N+5. 
If the timer is configured in one-time mode, counter decreases from setting value to 0. 
When counter gets to 0, an interrupt is issued. The counter stays at 0 until software load it 
again. 
If the timer is configured in period mode, counter decreases from setting value to 0. When 
counter gets to 0, an interrupt is issued, and counter is reloaded by setting value, and then 
counter continues to decrease from setting value. 
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There are two ways to load value to the timer. The first one is mainly used. It shall stop the 
timer write new value to timer load lo & timer load hi. After finish refresh the timer load 
register, software shall set timer гип-1 and the new value will be sent to the timer at this 
time. The second one is load value to the timer when timer is running. This method is 
mainly used in debug mode. Compared with the first method, in this situation, timer will 
refresh the related 32bit when the timer load lo or timer load hi register is written. Also 
this action will spend 3-5 PCLK. In 64bit mode , if software only refresh one load register, 
another 32bit value will still be the running one. For example, when the timer is running at 
value of 0х0000 НИ 0000 aaaa, and software write 0х0000 aaaa to timer load high, the 
next value will be 0х0000 aaaa 0000 aaaa. If the value is in processing to the timer, the 
software read value will be stable at 0х0000 aaaa 0000 aaaa. 

Also, during the read value process for software. The correct method is to read the 
VALUE SHDW HI first, and read VALUE SHDW LO second, then, read 

VALUE SHDW HI third. If these 2 SHDW HI value is the same, the software get the 
correct value, otherwise, the software should repeat these 3 step again until get the correct 


number. 


7.16 Audio(AUD) 


7.16.1 Overview 


Aud dig wrap including Aud cfga, Aud dac post these two sub modules. Aud dig rf 
provide a unified register file, linked by a set of APB BUS. 


Aud dig wrap is a wrap of all audio digital logic function. Detail describe of sub modules 


can be found in each Design Spec. 


7.16.2 Features 
e Support Audio DAC Post function 
e Support Audio CFGA function, including audio HMIC bias detect, audio button detect, 


audio protect, audio intc, audio loop function etc. 


€ Support unified register file 
7.16.3 Control Registers 


7.16.4 Memory map 


Efuse controller base address: OxXXXX X800 
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0х002С AUD CFGA INT MODULE | aud interrupt module control 
СТВ 


0х0030 AUD CFGA LP MODULE | aud loop module control 
CTRL 


0x0034 ANA ET2 Audio DACL & DACR output mixer select 
0x0038 CLK EN clock enable 
0x003C SOFT_RST audio soft reset 


7.16.4.1 AUD CFGA CLR 


ICHEREIEIEIEZEIEJEIEJEIEREIEIEJEZE] 


Reserved 
we ве 
Резо | о | о | о | о | о | о | о | о | о | о | о | ој о | о | ERES 
с реге зе] s.s 


ar Ш 
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aud сюа clr 


Field Name Type | Set/Cle | Reset Description 
ar Value 
эп во ја |o је —  - 
ear shutdown clr | [10] w |N Го | ear shut down clear 


west Пе — Wo ја fo рено — — — — 
ЕЗ [B — [Wo [А fo јази 


aud int clr [7: 0] WC NA [7:0]-(audio rcv depop,audio. раса! ir 
q,audio hp арор irq,ovp irg,otp кар 
a ocp irq,ear ocp іга,һр оср іга) 


7.16.4.2 AUD CFGA HID CFGO 


Head Insert detect confg0(0x00000000) 
| Bit |1 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
Nm Pee 


Reserved 
Type 


Head Insert detect confgO 


Field Name Type | Set/Cle | Reset Description 
ar Value 
БЕЛІ ЕШШ Е NEMO RN RN 
AUD DBNC EN | [2: 1] [0]: audio HEAD. INSERT debounce 
enable [1]: audio 
HEAD BUTTON OUT debounce 
XA 


7.16.4.3 AUD CFGA HID CFG1 


Head Insert detect confg1(0x00000000) 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
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_ Безе | о | о | о | о | о| о | о | о|о| о | о | с |о | о | о | о 
| ви |15 | 14] 1з | 12 | "| пој [в | те | | 4|з|2 | 1 [о | 


| Мате | HID HIGH DBNC THDO HID LOW DBNC THDO 
Туре 


Head Insert detect confg1 


Field Name Type | Set/Cle | Reset Description 
ar Value 
Gri [Ro [а o [nes —  — 
HID HIGH DBN [15: 8] RW NA low debounce threshold(clock 1k), for 
C THDO HEAD INSERT signal 
HID LOW DBNC | [7: 0] RW NA high debounce threshold(clock 1k), for 
. THDO HEAD INSERT signal 
7.16.4.4 AUD CFGA HID CFG2 


с Ги [о] 2] 2 [s [55 2 [2 [7 | » o T [ [15] 
LOIN r 


Reserved 
Ee ле 
[Reset | о | о | о fo | о | о | о | о | о | о | о | ојо | ој о | о] 
ви |15| та | 1з | 12 | | то |е | в | 7 је | 5 | «| з|2 | 1 [0] 


Reserved HID TMR T1T2 STEP HID TMR TO 


| [| m j 
е ГТ | 


Head Insert detect confg2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ewe: memo [а [o [кееш — — | 


но TMR T1T2 | [9: 5] RW NA head insert detect T1/T2 timer step 
STEP (clock 1k) 


HID TMR TO [4: 0] w |N јо | head insert detect T0 timer , (clock 1k) 
7.16.4.5 AUD CFGA HID СҒОЗ 


с» Ги o 2] » [e [5s [55 [з] 2 | » o T [лт [ле] 
Teme 


Reserved 


ер 
и грее 
ви | е е | пој» о С е |» | Е Е | [е] 
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| Name | но TMR T1 
Type 


Head Insert detect confg3 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Bite [Ro [л fo Rem —  — 
HID TMR T1 [15: 0] RW NA head insert detect T1 timer ,step: 
HID TMR T1T2 STEP 
7.16.4.6 AUD CFGA НО CFG4 


с» Ги o D e е [55 2 2 [2 [7 | » o T [т [ле] 


Reserved 
је 
ШЕ. 22402040245 ЕИ 415741 
ви | 15 [14 | 13 | 12 | и [10 | о | ге | у [е | враз [2 | тјо 


но TMR T2 


е Те 


Head Insert detect confg4 


Field Name Type | Set/Cle | Reset Description 
ar Value 
эп [о [а |o [мее — - 
HID TMR T2 [15: 0] RW NA head insert detect T2 timer ,step: 
HID TMR T1T2 STEP 
7.16.4.7 AUD СЕСА НО CFG5 


с [o o s Do e [5s [55 2 [2 22 o T [ [ле] 
Teme 


Reserved 
Type 


w eee 
| еве | о | о | о | о | о | о | о | о |о | о | о | о [ооо | 
n 


HID_HIGH_DBNC_THD1 HID_LOW_DBNC_THD1 


L'IERERERERERERERERERERERERERERERES 
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Head Insert detect confg5 


Field Name Type | Set/Cle | Reset Description 
ar Value 


eme: meno ја [o [кееш — | 


HID HIGH DBN [15: 8] RW NA low debounce threshold(clock 1k), for 
C THD1 HEAD BUTTON OUT signal 
HID LOW DBNC | [7: 0] RW NA high debounce threshold(clock 1k), for 
_THD1 HEAD_BUTTON_OUT signal 

7.16.4.8 AUD CFGA HID STSO 


_ ви Ги oo [5 [ | » [25 [а [5 [2 T4 | » o Le [ [| 


Reserved 
Type 


JS | | Ш a 


EX а NC RN 
| Reset | о | о | о | о | (о Ге [ооо Ге [ооо Го | 


audio head insert detect status 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кестен ЗС ЕН 
mecum [m јо Cha [шш — — — 


AUDIO HEAD ІМ | [7] NA head insert detect out: 

SERT OUT AUDIO HEAD INSERT OUT state 

AUDIO HEAD B NA head button detect out : 

UTTON OUT AUDIO HEAD BUTTON OUT state 
AUD DBNC STS | [5: 3] ШК БК БЕН и1 debounce state machine status 

, 
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AUD DBNC STS | [2: 0] ЖОЛИ S uO debounce state machine status 
0 


7.16.4.9 AUD CFGA PRT CFG 0 


с [o so [2 [0 2 [5s [55 [25 [о [2 [т [ж Eo T [ [15] 
еј rr 


| Туре | m° рү 
| "eset Дре ст око ос реа кс ОЕ с О И С t PD 
ШШ НЕНСИ ЕЛ ЕНИ 


Reserved 


aud aud 
Reserved _clk | prt otp pd thd 
sel en 


aud protect module configuration 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dee: ССВ [а fo | 
ет eS RR 
rp suqun en | [В [МА [0 — [вое — — — | 


2 
1 
0 


otp pd thd [2: 0] over-temperature protection threshold 


7.16.4.10 AUD CFGA PRT CFG 1 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕН 


Reserved 


|| те | m S 
| еве | о | о | о | о | о | о | о | о | о | о | о| о |о | о | сој | 
| ви |15|14 | 1з | 12 | иа | пој [в | 7 | 6 | 5 | 4|з|2 | 1 [о | 
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Res 
КЕ i ili С T М ii 


реј — 
Ел EX EIER ыы 


aud protect module configuration 


ar Value 
ГЕЛ — [mum [а [9 | SSCS 
бере Ива [mw [м јо — | overotage proiection precs — — — 


7.16.4.11 AUD CFGA RD STS 


се 2122 2 212 | » е Ге [з [л 


Съ е 
а г 
ШІШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


Reserved 


aud іга raw aud ка ток 


Peel DP PP PrP PPP PPP, 


aud read states0O&1 


Field Name Type oe Reset Description 
Value 


=== [erre w T — 


aud irq raw = 8] r= status: 
[7:0]-(audio rcv depop,audio раса! ir 
q,audio hp арор irq,ovp irg,otp кар 
а оср irq,ear ocp іга,һр оср га) 


7.16.4.12 AUD CFGA INT MODULE CTRL 


AUD CFGA INT MODUL 


0x0000002C aud interrupt module control(0x00000000) E CTRL 


Reserved 


| " |з1 | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 
| Мате 
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| 
ПЕ | | ОС С О ОСЗ ОСЗ ОСЗ ОО СЗ ОСЗ ОСЗ ОС ОСЗ СЗ СЗ 
m Je | та | па | и С е о е е е оо То 


Reserved aud int en 


ші 
еее | о С пи С о ОС и ОС | С С С С СЗ СЗ 


aud interrupt module control 


Field Name Type е Reset Description 
Value 


== [es pe w T — 


aud int en [7: 0] int —— 
[7:0]-[audio rcv depop,audio pacal ir 
q,audio hp dpop irq,ovp іга,оір пар 
a ocp irq,ear ocp іга,һр оср га) 


7.16.4.13 AUD CFGA LP MODULE СТР. 


0x00000030 aud loop module control(0x00000002) 


гора eee reper pps ren Fe pes per eae pee pa 
| me = 


AUD CFGA LP MODUL 
E CTRL 


Reserved 


adc dac adc dac 
Reserved en en en en 


me По ------ 


aud loop module control 


Field Name Type иа Незе! Description 
Value 


талы” 270 СИНИ АНИ СВАИ 
и СЛ ND oc c RR 


Hacer ur [mw [А — [o [семе — — — — ] 
en] mr mw [А [o [айе — — — — 
sa ee p EL — 
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en 


7.16.4.14 ANA ET2 


Audio DACL & DACR output mixer 


select(0x00000000) ANA ET2 


0x00000034 


Ba ЕЕ ее ара be 
| Мате иа 


тер 
а т 


Reserved 


Ва AUD RG AUD 
Reserved DALR MIX DAS МК. 


Audio DACL & DACR output mixer select 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кее — ees [n [а [° | 
ко СВ сте ХАН DRAN LC 


Ва AUD РАВ ~ 2] RW NA Audio DACL & DACR output mixer 
MIX SEL select 
00 = R/L 01 = В/О 
10 = 0/L 11 = 0/0 
Ва AUD DAS . [1: 0] RW NA Audio DACL & DACR output mixer 
MIX SEL select 
00 + Г. +В 01=2xL 
10=2xR 11=0 


7.16.4.15 CLK EN 


ICHEREIEIEIEZEIEJEIEJEIEREIEIETJEZE] 
ruwa 


Reserved 


еј 5 
Perl ОСЗ ОСЗ О О ОС ОС ОС О ОСЗ ОС ОС ОЕ ОСЗ С СЗ 
ви ЕЕ С | па | па | | пој» | | С ОЕ СЗ Е [2 СЗ ИС 
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.en 


clock enable 


Field Name Type | Set/Cle | Reset Description 
ar Value 


grs [no [а o [кееш — — — — —] 


с 
_ веј ПІЛІ! — 
ЕЕ СО [А |o j — — — — — — 
каш эже [m m [л |o T —— — — — — — 


7.16.4.16 SOFT RST 


са [s |» |» [2 7 е [5 |» [з] [т [ж Ге e е 
De rr 


Reserved 
оС 


aud aud aud 
Reserved 


Ex азга 
ИИ KEururum 


audio soft reset 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кемеа је [а [o [nese — — ‚ 
(вий ас ров во је ја jo | SS 
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к... 
aud dig 6p5m s | [4] WC NA 
oft rst 
aud dig loop sof | [3] WC NA 
t rst 


санка [we ја [o | — — — — —— 
ЕЕ m — [wo [А |o j — — — — — —— 
ЕЕ [m [wo [л [o IT — — —  — — 


7.17 Global Register 


7.17.1 > Register Address Мар 
Base address: BASE ADDRESS SMPL: 32'hXXXXXCO 


шәм em _ 
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7.17.1.1 CHIP ID LOW 


с» [o o [ D [5s [55 [2 T [2 [ [D Ге [ле] 


Reserved 
| Туре | 3 9 Ж 
СЕЗЕ Еа Е Е Е с а Еа Е ЕЕ ЕС изја 
aF 
| Name | CHIP_ID_LOW 
e А | 
| Reset ЕН о | о Го ее | о | о | о | о | о | о | ој о] 


CHIP ID LOW 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena тте ОСЗ ао 
puma q ИВ ЗАТ RR 


7.17.1.2 CHIP ID HIGH 


са [n [29 o [ [25 s [5 [2 [2] ЕЈ Dé Lo [v Ге 
ата C — j] 


Reserved 
Type 


ЕЕ 
[Reset | о | о | о | о | о| о | о | о|о| о | о | ОЕ | о | о ОЗ 
| ви |15 | 14] 1з | 12 | "| пој [в | 7 | 6 | 5 | 4|з|2 | 1 [о | 


CHIP. ID HIGH 


pe | — ЗИ 
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| Резе: | о | о о [о Ио | о | "| о| ој ој ојо] 


CHIP ID HIGH 


Field Name Type среда Reset Description 
Value 


cem Еа ин ти RR 
ЕВ ЕЕ СИ а Се И 


7.17.1.3 MODULE ENO 


ICHEIJEJEIEIEZEIEJEREIEIEREIEIEREZEI 
rura 


Reserved 
эе)| 000022. 


es m m Res На Res Res pel ќа еј a <j ТЕ pud CA 
C erv erv erv L "i 
= E ed ed E E % Es le be 


MODULE ENO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mum [а |0 | 
' 278. 1. Х Z === 


TYPEC EN ІН RW NA 0х1 typeC module enable 
0: Disable the PCLK of typeC 
1: Enable the PCLK  oftypeC 


Pese: је mo [а б T — — — — — ——3] 


TMR EN [12] RW NA TMR module enable 
0: Disable the PCLK of timer 
1: Enable Ше PCLK of timer 


ГИ CENT. uns ua NUN 
meme “ә [e we С 


BLTC EN — module enable 
0: Disable the PCLK of BLTC 
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МОЖАЛПАЫЛМ| сообра. 
x | Jj | | [еже чеаковс 


PINREG_EN 0х1 PINREG module enable 
0: Disable the PCLK of pin registers 
1:Enable the PCLK of pin registers 


FGU EN [7] FGU module enable 


0: Disable the PCLK of FGU 


1:Enable the PCLK of FGU 


Efuse module enable 
0: Disable the PCLK of efuse ctrl 


1: Enable the PCLK of efuse ctrl 


AUXADC module enable 
0: Disable the PCLK of AUXADC 


1: Enable the PCLK of AUXADC 


Audio module enable 
0: Disable the PCLK of Audio 


1: Enable Ше PCLK of Audio 


EIC module enable 
0: Disable the PCLK of EIC 


1:Enable the PCLK of EIC 


WDG module enable 
0: Disable the PCLK of watchdog 


1:Enable the PCLK of watchdog 


RTC module enable 
0: Disable the PCLK of RTC 


1: Enable Ше PCLK of RTC 


CAL module enable 
0: Disable the PCLK of CAL 


1: Enable Ше PCLK of CAL 


7.17.1.4 ARM CLK ENO 


0x0000000C ARM CLK ЕМ0(0х00000000) ARM CLK ENO 


| вт |з1 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 
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Dmm mt АА EE EEE 


Pasasaq г : CLK CAL _ 
eservel erv erv SRC SEL 
ed ed 


EX ас 
r à] hàg ПЕПЕ 


ARM CLK ENO 


BRENNEN 
ar Value 

ena СІЗ: ЖЕНТ ЖЕН СЕНЕН БЕНЕН 

Leewd fosoa [mo [а o [| SS 

ее ја јо [а | ОО 

теш О ССИ СИ Б 


CLK AUXAD EN AUXAD clock enable, the clock is 
connected to AUXADC converter 
0: disable AUXAD CLK 
1: enable AUXAD СІК 


СЕК. AUXADC E AUXADC module work clock enable 
0: disable clk_adc 


1: enable clk_adc 


CLK_CAL_SRC_ : Calibration module clock source select 
SEL 2'b00: 32K-less 1MHZ clock 

2501: ОСОС CLK2M OUT 

2510: ОСОС CLKSM OUT 

2'b11: N/A 


CLK CAL EN CLK CAL eanble 
0: disable ск cal 


1: enable clk cal 


СЕК AUD IF. ӨР Audio 6.5M clock enable 
5M EN 
0: disable ск aud брот rx апа 


сік aud брот tx 


1: enable clk aud 6p5m rx and 


сік aud брот tx 


CLK AUD IF. EN RW Audio IF clock enable 
0: disable CLK AUDIF 
1: enable CLK AUDIF 
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7.17.1.5 КТС CLK ENO 


0x00000010 RTC CLK ENO(0x00008843) RTC CLK ENO 


a ЕЕ АЕ ИЕШЕ e rs ee ЕЕ 


ЕТЕ ЕНЕ ЗЕН 
ме ттт 


Reserved 


Reserved erv erv ес 


М 
EXE] сее oof oe 
L'IESESEBRERENESESESEREEESESENENENEN 


RTC CLK ENO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese вою [s [o T | 


RTC TYPEC EN | [15] RW NA 0х1 typeC ВТС clock soft enable 
0: Disable the RTC clock of typeC 
1: Enable ВТС clock of typeC 


Lese: a [no [а к T — — — _ 


RTC TMR EN [13] RW NA TIMER RTC clock soft enable 
0: Disable the RTC clock of timer 
1: Enable ВТС clock of timer 


RTC FLASH EN | [12] RW NA FLASH controller RTC clock enable 
0: Disable the RTC clock of FLASH 
controller 
1: Enable RTC clock of FLASH 
controller 

RTC EFS EN [11] RW NA 0х1 EFS АТС clock soft enable 
0: Disable the RTC clock of EFS 
1: Enable RTC clock of EFS 

Г СЕ CONNU ЗН | екен БЕНЕН 


RTC BLTC EN = ВЕТС ВТС clock soft enable 
0: Disable the RTC clock of BLTC 
1: Enable ВТС clock of BLTC 
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RTC FGU EN RW NA 0х1 FGU RTC clock soft enable 
0: Disable the RTC clock of FGU 
1: Enable RTC clock of FGU 


ее [s јо [а СЕНЕН ООО 
mee je qe jw јер 


RTC EIC EN [3] EIC RTC clock soft enable 
0: Disable the RTC clock of EIC 
1: Enable ВТС clock of EIC 


RTC WDG EN Watchdog АТС clock soft enable 


0: Disable the RTC clock of Watchdog 
1: Enable RTC clock of Watchdo 


ВТС ВТС clock soft enable 
0: Disable the RTC clock of RTC 


1: Enable RTC clock of RTC 


RTC ARCH EN ARCH РТС clock soft enable 
0: Disable the RTC clock of ARCH 


1: Enable ВТС clock of ARCH 


7.17.1.6 SOFT RSTO 


0x00000014 SOFT RSTO(0x00000000) SOFT RSTO 


| вт |з1 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 
- 


ші БИІ OOO Oe 


SOFT_RSTO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ОО ЕСО СЗ [а ОИ 
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mmo oUm 


неа 


T 
AUD IF SOFT В ЛЕ ЕРЕ ЈЕ Audio IF soft reset 
ST 


Fes вот нет ur mw [NA [0 [и — | 
oc sorrmer [rr [RW [NA Jo [лей | 
жоме _ [m [no л о | | 
тау sorrmer|wr mw ја [0 — |FGusotes — | 
Гас вот нет [p [RW ја р вање | 


моа SOFT 85 APE |“ | Watchdog soft reset 
T 


PTG SOFT ST |H, [т [WA |° ја 
Гол воғт нэт [m [Rw [л |° [Хе — — — — — 


7.17.1.7 SOFT RST1 


ICHEREIEIEIEZEIEJEIEIEIEREIEIEJEZE] 


Reserved 
эе| 0.2 


s" © | 


=з BD 
И : EN _ 


SOFT_RST1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena ЕСО СЗ ао 


o ски (сни гини 
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Led је јо [wm P | —  —] 


тия вот вт |І [aw [NA [o иа 
Пеема _ [m о ла fo L — Jj] 


7.17.1.8 POWER PD SW 


| Bi | зт | зо | 29 | 2 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | те | 17 | еј 
| Name | Reserved 


LD LD 
О 
G 
Reserved О 
М 


з ШЕ Sooo 


POWER PD SW 


Field Name Type | Set/Cle | Reset Description 
ar Value 


келмез Петте ОД mw [o 
шені [scm [Ro ја 


LDO DCXO PD T LDO DCXO power down 
1: power down 
0: power on 

LDO EMM PD EMM domain power down 
1: power down 
0: power on 


LDO CP PD RW NA LDO of charge pump power down 
1: power down 
0: power on 


DCDC GEN PD [7] RW NA DCDC GEN power down 
1: power down 
0: power on 


Dese: _ m [no [s И 


DCDC CORE P [5] RW NA DCDC CORE power down 
D 1: power down 
0: power on 


О5СЗМ EN internal oscillator enable 
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150: oscillator off 

1'b1: oscillator on 
LDO MEM PD [3] RW NA LDO MEM power down 
1: power down 
0: power on 


LDO AVDD18 P | [2] RW NA LDO AVDD18 power down 
D 1: power down 
0: power on 
LDO VDD28 PD | [1] LDO _ 5 power down 
1: power down 
0: power on 
BG PD Bandgap power down 
1: power down 
0: power on 


7.17.1.9 POWER PD HW 


POWER PD HW 000000000) 
_ ви [o Do [s [ [ o 2 T2 2 |» о Lo [ [в 
[ene не 


Reserved 


или 


POWER PD HW 


Field Name Type 2” Reset Description 
Value 


m ГУСЛ e СИ 
ewe: — [ns [no [л o —] 


PI | OFF SEQ. Т 020и — —— Power off sequence enable 


7.17.1.105ОҒТ RST. HW 


с» Ги o [ o [5s [55 [2 [о [2 [7 | » Ге [15] 
[Nene mew] 


Reserved 


| 56 
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-— — 


E 


SOFT RST HW 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese — mmm [а s | 
и ШІН me n a 


REG SOFT RST RW NA register soft reset,write 1 can: 
1 reset total system 
2 power down and up 


7.17.1.11 RESERVED НЕСІ 


ICHEIEJEIEIEZEIJEJEREIEIEREIEIEREZEI 
ер 


Reserved 
[Te m ОЈ 
[Reset | о | о | о fo | о | о | о | о | о | о | о | ојо | ој о То | 
ви |1) та | 13 | 12 | "| то |е | в | 7 | е [о ја | з|2 | 1 [0] 


Reserved 


ЕЕ 


RESERVED REG! 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mm [л [o | 
` mm ЕЯ s = ПЕЕ ит 


7.17.1.12 RESERVED_REG2 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЕДЕЛЕЛЕЛЕЛЕ 


Reserved 
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те NNNM 
везе | | Ре РРА РА РА 
ви | по | та | па | та |" | пој • | | СЗ |» | «| [| [0] 


Reserved 


5 
Peel С О О О ОС ОС ОС О СЗ ОС ОС О СЗ СЗ | 


RESERVED REG2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena [Briq СЗ ССЗ [o | 
нет ЕЯ si ик m 


7.17.1.13 RESERVED_REG3 


са [s o] [2 7 е [5 7s [5 [т | 2 Ге e [ е 
Т RN 


Reserved 
7 o oi 
Pest | о | о | о fo | о | о | о | о | о ро | о ро Те | ој о | о] 
ви |1) та | 1з | 12 | | по |е | в | 7 је [оја | з|2 | 1 [0] 


Reserved 


еј NNNM 
е T О О О ОС ОС ОС О СЗ ОС ОС О СЗ СЗ С 


RESERVED REG3 


Field Name Type іле Reset Description 
Value 


тағы” oh 
ия ШЕНІНЕ s m 


7.17.1.14 ОСОС CLK REGO 


са [s o] [2 7 е [5 7s [5 [т [ж Ге e [зт [ 15. 
ер 


Reserved 
оС 


Ы Е - К m 
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ИЕ =“ ре | — 
кл I< oa 


DCDC_CLK_REGO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ССС mno [s БЕН СЕНЕН 
— 22 она ЧИЕ a U s 
токам OUT EN m [mw ја Jo [sekoumtemtie — — — — 


CLKOUT UNIPH | [10] RW NA phase shift option 

о 150: default, w/i 1/5 phase shift at 
internal mode 
1'b1: uni-phase mode, all ouputs = 
channel 0 


CLKOUT SEL [9: 7] RW NA clock selection for each channel 
Ва CLKOUT SEL«0»: VCORE clk 
selection 
Ва CLKOUT SEL«1»: УСЕМ clk 
selection 
Ва CLKOUT SEL«2»: VPA ск 
selection 
0: internal mode, default 
1: external mode 


Leser [в [no а fo j — — — — — — 


DCDC GEN CLK — ЗИ ЗИ soft reset of all dcdc generated clk 
_RST 


OSC3M FREQ [3: 0] oscillator frequency tuing, (1/16)/step 
4'b0000: default 3MHz 
4'b0001: -1 step 
4'b0111: -7 step 
4'b1000: +8 step 
4'b1111: +1 step 


7.17.1.15 DCDC CORE REGO 


0x00000038 DCDC CORE REGO(0x00000000) DCDC CORE REGO 
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Reserved 


| вт |з1 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 | 


25 
а ггг 


|" |15|14 | 1з | 12 | (зо |е [ет [е | в | 4|з|2 || 


CURLIMIT | CURSES | РЕМ VH V | RCOMP V | SLOPE vC | SR HS VC | SR LS VC | ZX OFFSE 
R VCORE R VCORE CORE CORE ORE ORE ORE T VCORE 


DCDC CORE REGO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[me [sspe Tw fo 


CURLIMIT R VC = а RW current — threshold tuning 
ee 2'b00: default 
2'b01: -20% 
2'b10: +40% 
2'b11: +20% 
ее R VC [13: 12] | RW current sense R ratio tuning 
current sense multiplier tuning 
2'b00: default, x1 
2'b01: -20% 
2'b10: +40% 
2'b11: +20% 


PFM_VH_VCOR [11: 10] | RW PFM mode threshold for upper limit 
а 2000: default, 0.6V 

2'b01: 0.55V 

2'b10: 0.65V 

2'b11: 0.7V 
RCOMP VCORE RW compensation R select 

2'b00: default, 360k 

2'b01: 320k 

2'b10: 400k 

2'b11: 440k 


SLOPE УСОВЕ | [7: 6] w [м јо | slope compensation tuning 
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2'b00: default 
2'b01: 0.5x 
2'b10: 1.5x 
2'b11: 2x 
SR HS VCORE 5: 4] RW NA high side slew rate control 
2'b00: default 
2'b01: 0.75x 
2'b10: 0.5х 
2'b11: 0.25x 


SR LS VCORE [3: 2] RW NA low side slew rate control 
2'b00: default 
2'b01: 0.75x 
2'b10: 0.5x 
2'b11: 0.25x 


St . OFFSET VC zero-cross offset tuning 
RE 
2'b00: default 


2'b01: +5mV offset 
2'b10: -5mV offset 
2'b11: -10mV offset 


7.17.1.16 ОСОС CORE REG1 


с Ги [oo [= D e е [25 2 T [2 [7 | » o T [7 [15] 
ЕСІГІ mE] 


Reserved 
Tye е 2) 


Be a 


DCDC CORE REG! 
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[ == = МА ue “=, 
аг Value 

ena СІЗ: ја o | —— 

шені” СЕ < |ж |9 Ер 


VOTRIM VCORE = 3] 12v) noe voltage trimming (base on 
3'b000: default 
3'b001: +12.5mV 
3'b010: +25mV 
3'b011: +37.5mV 
3'b100: -50mV 
3'b101: -37.5mV 
3'b110: -25mV 
3'b111: -12.5mV 


OR Е АВЕ VC force zero-cross off 


1'b0: default, zero cross detect оп 
151: zero-cross detect off 


FORCE PWM V force PWM mode 

CORE 
150: default, PFM/PWM auto mode 
1'b1: force PWM mode 

ANRITING EN V anti-ring enable 


CORE 
150: default, anti-ring off 


1'b1: anti-ring on 


7.17.1.17 DCDC CORE REG2 


с Ги s [2 D e е [25 2 T [2 [7 [ж o T [ [15] 


Reserved 


Type 


ПС О 
| него O S О e] Re Fo s e] Re I] 
| ви |15|14 | 1з | 12 | (зо [о [ет [е | 5 [а | г |!| о] 


-= PHASE_SEL_VCORE DIV_BASE_VCORE 


— И МОС —— 
зен — [| | | | (| ar 
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DCDC CORE REG2 


Field Name Type | Set/Cle | Reset Description 
ar Value 
[31:16] Баа и 
пета во s. |o | 


D СЕК. УСОВ ер јан clock gating enable 
PHASE SEL VO [11: 6] је | | the phase difference, 26M per step 
ORE 


ОМ BASE МСО | [5: 0] RW NA Oxf the division factor from 26M for 
RE DCDCCORE, in default the clock is 
from RC in analog 
610: no divide 
611: divide by 2 
6'h3F: divide by 64 


7.17.1.18 DCDC_CORE_VOL 
0x00000044 DCDC_CORE_VOL(0x00000120) DCDC_CORE_VOL 


| ви |з1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | тв | 17 | 16 | 


Reserved 
Type 


CSS eae t. 
Reset | о | о | о | о | о| о | о | о|о| о | о | о |о | о | о | о 
| ви |15|14 | 13 | 12 | п | по [ет [е | 5 | 4|з|2 | тој 


Reserved VOSEL VCORE 


Ly 
ЕГІН [0] — “w ——] 
е Ee ETE Ee ERESESESTS T ETÀ T2 ОЗ T] 


DCDC CORE VOL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: тено [а e | 
тава оа a 


VOSEL VCORE 0x120 output voltage selection, 3.125mV/step 
9'b111100000: 1.5V 
9'b111000000: 1.4V 
9'b110100000: 1.3V 
9'b110000000: 1.2V 
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95101100000: 1.1V 
9'b101000000: 1.0V 


9'b100100000: 0.9V 


9'b100000000: 0.8V 
9'b011100000: 0.7V 
9'b011000000: 0.6V 


7.17.1.19 DCDC GEN REGO 
0x00000048 DCDC GEN НЕС0(0х00000000) DCDC GEN REGO 


| Bit_| 31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | тв | 17 | 16 | 
| Мате = 7 


Reserved 


CURLIMIT | CURSES | РЕМ VH V | RCOMP V SLOPE V SR HS V SR LS VG | ZX OFFSE 
R VGEN R VGEN GEN GEN GEN GEN EN T VGEN 


| Туре | 


DCDC GEN REGO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Leser Петте no Tw fo j — — — — — 


CURLIMIT R VG | [15: 14] | RW NA current limit threshold tuning 
EM 2'b00: default 

2'b01: -2096 

2'b10: +40% 

2'b11: +20% 


CURSES R VGE | [13: 12] | RW NA current sense В ratio tuning 
à current sense multiplier tuning 
2'b00: default, x1 
2'b01: -20% 
2'b10: +40% 
2'b11: +20% 


PFM VH VGEN [11: 10] | RW NA PFM mode threshold for upper limit 
2'b00: default, 0.6V 
2'b01: 0.55V 
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2'b10: 0.65V 
2511: 0.7V 


RCOMP VGEN compensation R select 
2'b00: default, 360k 
2'b01: 320k 
2'b10: 400k 
2'b11: 440k 


SLOPE VGEN [7: 6] slope compensation tuning 
2'b00: default 


2'b01: 0.5x 
2'b10: 1.5x 


2'b11: 2x 


SR HS VGEN high side slew rate control 
2'b00: default 


2501: 0.75x 
2'b10: 0.5x 
2'b11: 0.25x 


SH LS VGEN low side slew rate control 
2'b00: default 


2501: 0.75x 
2'b10: 0.5x 
2'b11: 0.25x 


ZX OFFSET VG zero-cross offset tuning 
EN 
2'b00: default 


2'b01: +5mV offset 
2'b10: -5mV offset 
2'b11: -10mV offset 


7.17.1.20 DCDC GEN REG1 


m [ps po [ [5] s [o T2 4 | » o [пе [ [л 
Dame 
Горе 


Reserved 


Type 


E] 

— Fr 
| Невен O ИЕ ИКЕ кози око А Fog КА .a E] 
ви || e | ч | пој [в | 7 [е |5 |е [зато 
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Reserved 


DCDC GEN REG! 


Field Name Type 2” Reset Description 
Value 


m С СС e asi 
ен Е j 6 ИІ pss 


ZX DISABLE VG С RW NA force zero-cross off 
ЕН 1'b0: default, zero cross detect оп 

1'b1: zero-cross detect off 
memi 


ысы PWM V |[1] force PWM mode 
150: default, PFM/PWM auto mode 
1'b1: force PWM mode 


E EE EN V anti-ring enable 
160: default, anti-ring off 


1'b1: anti-ring on 


7.17.1.21 DCDC GEN REG2 


с» [o [oo [ o o Те [55 [аз Го [2 [т | » D [в [т [15] 
EM = j| 


Reserved 
эе)| 00002. 


-= PHASE_SEL_VGEN DIV_BASE_VGEN 
RW 
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DCDC GEN REG2 


Field Name Type | Set/Cle | Reset Description 
ar Value 
[31:16] Баа и 
пета [RO s. |o | 


RN СІК VGEN . ер јан clock gating enable 
PHASE SEL VG | [11: 6] је | | the phase difference, 26M per step 
EN 


DIV BASE МОЕ | [5: 0] RW NA Oxf the division factor from 26M for 
N DCDCGEN, in default the clock is from 
RC in analog 
610: no divide 
611: divide by 2 
6'h3F: divide by 64 


7.17.1.22DCDC GEN VOL 


с» Ги o [ D e е [55 [2 [а [2 [ | » Ге [15] 


Reserved 
Type 


ви |15 | 1а [яз | 12 | 1 | ој о в | у | 6 [5432 | јо 
| Мате | Reserved VOSEL VGEN 
уе __ ~ | ___~м~ | 


DCDC GEN VOL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


комен — mmm [s |0 | 
=== ва | | ]— — — —— 


VOSEL VGEN = 0] 0х2с output voltage selection, 12.5mV/step. 
8'500000000- 1.3V 
8'b00001000= 1.4V 
8'b00010000= 1.5V 
8'b00011000= 1.6V 
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8'b00100000= 1.7V 
8'b00101000= 1.8V 
8'b00110000= 1.9V 
87000111000- 2.0% 


8'b01000000= 2.1V 


87001001000- 2.2V 
8'b01010000= 2.3V 
87001011000- 2.4V 
8'b01100000= 2.5V 
8501101000- 2.6М 
8501110000- 2.7V 
8501111000- 2.8V 


7.17.1.23 ОСОС WPA REGO 
0х00000058 DCDC WPA REGO(0x00000000) DCDC WPA REGO 


| " | 31 | зо | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | тв | 17 | 6 | 


Reserved 


CURLIMIT | CURSES. ССОМРЗ_ Ро ВСОМР2 RCOMP3_ аи SR HS VP 
R VPA M VPA VPA VPA Е УРА VPA УРА = 


| Type | 


DCDC WPA REGO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pem [ewe qm Jo 


даи В УР = а RW — threshold tuning 
2'b00: default 
2'b01: -0.5pF 
2'b10: +1рЕ 
2'b11: +0.5рЕ 


CURSES M VPA | [13: 12] w [ма јо | o етет sense multiplier tuning 
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(С SPREADTRUM 


ae Ss 


RCOMP2_VPA 


RCOMP3_VPA 


SAWTOOTH_SL 


OPE_VPA 


SR_HS_VPA 


SC2720 Device Specification 


2500: default, x1 
2'b01: x0.5 
2'b10: x2 

2'b11: x1.5 


compensation C3 


2'b00: default 
2'b01: -20% 
2'b10: +40% 
2'b11: +20% 


PFM mode threshold for upper limit 


2'b00: default 
2'b01: -50mV 
2'b10: +50mV 
2511: «100mV 


compensation R2 select 
2'b00: default, 960k 


2501: 880k 
2'b10: 1040k 
2'b11: 1120k 


compensation R3 select 
2'b00: default, 5k 


2501: 2.5k 
2'b10: 10k 
2'b11: 7.5k 


sawtooth tuning manully 
2'b00: default 


2501: +15% 
2'b10: -30% 
2'b11: -15% 


high side slew rate control 
2'b00: default 


2501: 0.75x 
2'b10: 0.5x 
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EP SPREADTRUM SC2720 Device Specification 
БЕНЕН ШЕН ШЕН ШЕН ШЕШЕСІ: — 


7.17.1.24 ОСОС WPA REG1 


0x0000005C DCDC WPA REG1(0x00000000) DCDC WPA REG1 


| " |з1 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


| Туре | [| ) ШО 
| позе | о | о | о | о | о| о | о |о|о| о | о | о | о | о | о {al 
С ЕЛ ЕСЕ ЕСС ТВ ПСА Еа КИ Е Е ЕЕ Е А 


Reserved 


= BYPASS T 
SR- Pa ХЕ VOTRIM УРА а. НВЕЗНОЕ 
F D_VPA 


ЕТІ Еее те 


DCDC WPA REG!1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pem [ewe qm |2” 


SR 15 VPA < 5: 14] | ВМ —— side slew rate control 
2'b00: default 
2'b01: 0.75x 
2'b10: 0.5x 
2'b11: 0.25x 


EDT СЫИС — 


ox. OFFSET_VP - 0: 9] zero-cross offset tuning 
2'b00: default 
2'b01: +5mV offset 
2'b10: -5mV offset 
2'b11: -10mV offset 


SANE: EN V anti-ring enable 
160: default, anti-ring off 
1'b1: anti-ring on 
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EP SPREADTRUM SC2720 Device Specification 


Bas ENABLE V RW APC mode enable 
150: default, RG control mode 
1'b1: APC mode 


АС RAMP SEL APC ramp selection 
160: default, 2.0x ramp 
1'b1: 2.5x ramp 

BYPASS DISABL bypass mode disable 


E VPA 
- 150: default, auto bypass 


1'b1: bypass off 
BYPASS FORCE bypass force on 
ON VPA 


150: default, auto bypass 
1'b1: force bypass mode on 


BYPASS THRES : bypass mode threshold 
HOLD_VPA 
2'b00: default, ~200mV 


DVS_ON_VPA DVS control 
150: default, off 


1'b0: оп, for DCM down discharge 


MAXDUTY SEL _ 100% duty selection 
VPA 
150: default, max duty=100% 


1'b1: max duty -95% 


7.17.1.25 ОСОС WPA REG2 


с» [o o [ o ЕЗ [5 T [2 [7 | » е Ге [v [15] 
еј ма 


Reserved 
ои 


PHASE SEL УРА DIV BASE VPA 
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EP SPREADTRUM SC2720 Device Specification 


DCDC WPA REG2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena ЕСО ОСЗ ао 


А СК УРА E TRAN и clock gating enable 
аи Me [14: 9] EM NM the phase difference, 26M per step 


DIV BASE VPA [8: 3] the division factor from 26M for 
DCDCWPA, in default the clock is from 
RC in analog 
610: no divide 
611: divide by 2 


AX DISABLE VP force zero-cross off 
1'b0: default, zero cross detect on 
1'b1: zero-cross detect off 
SAWTOOTHCAL sawtooth calibration 
-RST_VPA 1'b0: default, auto calibration before 
power-on 
1'b1: calibration manully 
PD BUCK VPA DCDC power down 
1'50: DCDC on 


1'b1: DCDC power down 


7.17.1.26 DCDC. WPA VOL 


0x00000064 DCDC WPA VOL(0x00000078) DCDC WPA VOL 


Bt | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 |22 | 21 | 20 | 19 | 18 | 17 | 16 
| Мате | Reserved 


О ES ЕЕ 
| Reset [15895 И ЕЕ ИЕ О Е n U! Dl 9] 
| e |15|14 | 1з | 12 | | то | [в [тре] 4 [з г | тој 
| Name | м | 


Reserved VOSEL VPA 


DCDC WPA VOL 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 473 of 573 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


СОЗ SPREADTRUM SC2720 Device Specification 


Field Name Type uda Reset Description 
Value 


m ess] pe СУВ 
ШЕН el ime r НЕЕ 


VOSEL VPA RW NA 0x78 output voltage selection, 25mV/step. 
701111100- 3.5V 
7'b1110000- 3.2V 
751100000- 2.8V 
7'01010000= 2.4V 
751000000- 2.0V 
750110000- 1.6V 
750100000- 1.2V 
750010000- 0.8V 
750000000- 0.4V 


7.17.1.27 ОСОС WPA DCM HW 


ICHEREIEIEIEZEIEIJEIEJEIEREIEIEJEZE] 


еј NNNM 
LTXNERERERERERERERERERERERERERERERES 
BEBEJEJEIESEIEIEREREAESEREREREREBER 


-— 


E 


Reserved 


DCDC WPA DCM HW 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese — mmm [а |0 ___| 


мене пей је [ws fo 


i ERE PWM V CC— PWM mode 
150: default, PFM/PWM auto mode 
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EP SPREADTRUM SC2720 Device Specification 
ЕНЕ БЕН БЕН ШЕН БЕН ЕДЫ: 


7.17.1.28DCDC CH CTRL 


0x0000006C DCDC CH CTRL(0x00000000) DCDC CH CTRL 


| " |з1 | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | тв | 17 | 16 | 


| Туре | 7. ж 
| позе | о | о | о | о | о| о | о То То |о | о | ИЕ | о | о | о 


Reserved 


| ви |15|14 | аз | 12 | | то | о Је | 7 | е | 5 [а [з | 2 |!| о] 


DCDC AUXTRIM _ 
SEL 


еј вор 
пее ОТГ Те 


Reserved 


DCDC CH CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


комен тено [s |0 | 
Еа E S ОНИ А Dn — 


DCDC AUXTRIM = 0] RW NA DCDC to AUXADC trim channel 
SEL selection 
3'b001: select VCORE 
3'b010: select VGEN (VGEN*18/37) 
3'b011: select VPA (VPA*18/68) 
ва DCDC AUXTRIM SEL«2», 
internal test mode select: 
0: default, internal test mode disable 
1: internal test mode enable. Monitor 
internal signals by reuse CLKSM OUT 
path 
3'b100: enpwm vgen 
3'b101: zx vgen 
3'b110: enpwm vcore 
3'b111:zx vcore 
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СОЗ SPREADTRUM 5С2720 Device Specification 


7.17.1.29 RESERVED REG6 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
[ene О T] 


Reserved 


—— sr 
| eset O К ОВ ОКВ Е ЕС OSO s ЕЕЕ 
рашаан 


Reserved 


me 5 
е T e О О ОС ОС ОС О С ОС ОС О СЗ СЗ | 


RESERVED REG6 


Field Name Type | Set/Cle | Reset Description 
ar Value 


комен — mmm [а s | 
ея ЕЕ на Don mE 


7.17.1.30 RESERVED REG7 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 
pe | | 5 || ^| | O 
Pest | о | о | о | о | о | о | о | о | о | о | о ро Де | ој о | о] 
ви |1) та | 13 | 12 | | то |е | ге | 7 | е [о ја | з|2 | 1 |о 


Reserved 


| Туре ^3 3 . B. | 
| еве | о | о | о | о | о| о | о То Геро | е Те Тото То Те | 


RESERVED REG7 


Field Name Type 22” Reset Description 
Value 


me ecu ju СИИ 
ccce ЗОО Е cn ЖИ sss 


7.17.1.31 RESERVED REG8 


с» Ги o [s o o е [55 [аз [аз 212 | » o T [т [15] 
Сат шы 7-77 


Reserved 


ЕГЕ NENNEN 
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КОЗ SPREADTRUM SC2720 Device Specification 


Peset (MEME 
ЕЕ ЕСЛ ЕКИ ЕЕ ЕСА EGER EST RR EORR С RR Е Е EG ЕЕЕ 


Reserved 


| Туре w—hAhAA m3 . | | . 
Peset | о | о | о | о | о| о | о [о [ооо [о [ооо То | 


RESERVED REG8 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Deer — msn ја [o ___| 
ee = 


7.17.1.32 RESERVED REG9 


с 2122 е 2 212 | » Го [те [т [ле] 
Teme 


Reserved 
е ы дү 
[Reset | о | о | о | о | о | о | о | о | о | о | о | ојо | ој о | о] 
| ви |15|1а | 1з | 12 | чи | то |е | в |7 | 6 | 5 |4 |з |2 | 1 [0] 


Reserved 


ЕТЕ ИНЕС ЕНЕ 
вези ГТ: Г То 


RESERVED REG9 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Deer Петте но Tw јо | 
ccce от 


7.17.1.33 RESERVED REG10 


ЕЕЕ ЕЛЕЕ ЕЗ ЕЛЕЕ ЕЕЕ ЕЗ 


Reserved 
Type 


w | 
RR ВВ | Е [s] e] О НБ О ИС ЕБЕ 
LESE SS [aes ЕЕ eg ЕИ ШЕ ШЕШ ВА 


Reserved 


| Туре — — QW'/ 
EZ E а а U Рае И 


RESERVED REG10 
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Ке SPREADTRUM 


SC2720 Device Specification 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Lese: вою [а [o [о | 


еее new [no [а [o | —— — — — — — —] 


7.17.1.34LDO AVDD18 REGO 


с» Ги o s D e [5s [55 2 [аз [2 [7 | [лә T [зт [15] 


Reserved 


LDO AVDD18 REGO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EI m 


мене” шел Tw fo 


LDO AVDD18 S — short protection power down 
HPT PD 


Ë eS ЕЕ 


LDO- AVDD18 S 


тв Aem S 


LDO AVDD18 C 
L ADJ 


AVDD18 LDO bypass application: 
default 1'bO, no bypass 


default 1'b1, bypass 


AVDD18 LDO stability compensation: 
default 2'b00 


AVDD18 LDO foldback current 
threshold adjust: 


default 1'bO 


AVDD18 LDO current limit threshold 
adjust: 


default 1'bO 


еј је [a P [ — — — ——1 
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СОЗ SPREADTRUM 5С2720 Device Specification 


7.17.1.35 ГО AVDD18 REG1 


ШІНЕЛЕЛЕЛЕІЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
еј = 8 


Reserved 


ви |15 | 1а [яз | 12 | 1 | ој о в [76543210 
| Мате | Reserved LDO AVDD18 V 
Type 


° | 
LDO AVDD18 REG! 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mmm [а [o | 
ии Domen coe j r 


LDO AVDD18 V = 0] RW NA 0x20 AVDD18 LDO program bits: 
12.5mV/step, 1.4V~2.1875V; default 
1.8V, 6'b100000 


7.17.1.36 LDO_CAMIO_REGO 


с» [o s [= D e е [25 2 T [2 [7 | » [лә [в [v [15] 


Reserved 
кз ТТТ” 
[Reset | о | о | о | о | о | о | о | о | о | о [оо [о | ој о | о] 
ВС КЕ Е КЕТИ ЕЕ СВ EE ЕЛЕЛЕИЕЗЕШЕН 


Р 100 САМ! 
dedos O STB 


LDO CAMIO REGO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Deer атто ја [o | 
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КОЗ SPREADTRUM SC2720 Device Specification 


[eme ретро Tw p 


LDO CAMIO SH И LDO short protection 
PT PD 


LDO CAMIO BP | [5] CAMIO LDO bypass application: 
default 1'b0, no bypass 
default 1'b1, bypass 


LDO CAMIO ST | [4: 3] RW NA CAMIO LDO stability compensation: 
B 
default 2'b00 


LDO CAMIO SH | [2] RW NA CAMIO LDO foldback current threshold 
PT ADJ adjust: 
default 1'bO 


LDO CAMIO CL | [1] RW NA CAMIO LDO current limit threshold 
_ADJ adjust: 

default 1'bO 
LDO_CAMIO_PD RW NA 0х1 LDO CAMMIO power down 

1: power down 

0: power on 


7.17.1.37 LDO САМО REG1 


100 САМО REG1(0x00000020) 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 


Reserved 
| 8 Ж 
[Reset | о | о | о | о | о | о | о | о | о | о | о ро [о | ој о | о] 
ви |1) та | 1з | 12 | | то |е | в | 7 је | 5 | «| з| 2 | 1 [0] 


Reserved LDO CAMIO V 


LDO САМО REG! 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tena ЕСО ОСЗ ССЗ s | 
ея ЕС Р-Н T 


LDO CAMIO V = 0] RW NA 0x20 CAMIO LDO program bits: 
12.5mV/step, 1.4V~2.1875V; default 
1.8V, 6'b100000 


7.17.1.38 LDO_RF18A_REGO 


0x00000094 LDO RF18A REGO(0x00000000) LDO RF18A REGO 
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EA SPREADTRUM SC2720 Device Specification 
| 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 


Reserved 


[os Espere И ES] 
|15 | 14 | 1з | 12 | 1 | v 9 | в | 7 | 


Туре 


Е LDO RF18 
- Reserved А STB 


LDO RF18A REGO 


Field Name Type 552% Reset Description 
Value 


mi ЕЕ |n ЗИ КОИ 
ewe: — [ns [no [л И 


сена ааа GN 
LDO RFI 8A BP | [5] RF18A LDO bypass application: 

default 1'b0, no bypass 

default 1'b1, bypass 
LDO RF18A ST | [4:3] RF18A LDO stability compensation: 
ооо ИИ А рам 
LDO RF18A SH | [2] RF18A LDO foldback current threshold 
= adjust: 
КЕШІ ҰЛ | = 


LDO RF18A CL | [1] RF18A LDO current limit threshold 
ADJ adjust: 

default 1'b0 
LDO RF18A PD RW NA LDO RF18A power down 

1: power down 

0: power on 


7.17.1.39 LDO_RF18A_REG1 


LDO_RF18A_REG1(0x00000020) 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
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EP SPREADTRUM SC2720 Device Specification 


| Безе | о | о | о | о | о| о | о | о|о| о | о | о | о | о | о | о 
aan 


Reserved LDO RF18A V 
Type 


° | 
LDO RF18A REG! 


Field Name Type жегісін Reset Description 
Value 


сос ЕС СИИ И СЯНБИ 
и ШЕНІНЕ cm С ns 


LDO RF18A V т 0] RW NA 0x20 RF18A LDO program bits: 
12.5mV/step, 1.4V~2.1875V; default 
1.8V, 6'b100000 


7.17.1.40 LDO_RF18B_REGO 


Cen Ги [oo [= o o [5s [= 2 o [2 [ | » o Ге [15] 


Reserved 
оС 


LDO RF18 
Е 


e ә м - 
А ВОН С СИ ИСА по НСА НОИ ИЗ НСИ 
LDO ВЕТ 8В REGO 


Field Name Type ла Reset Description 
Value 


m ГУС СС [e Pall 
павее пв [no [л И 


ро. AF18B_ SH — RF18B LDO short protection 


LDO RF18B BP | [5] RF18B LDO bypass application: 
default 1'b0, no bypass 
default 1'b1, bypass 
[omes эт аз [mw [м [© |ветав LD0 sabi compensation: — 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 482 of 573 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КОЗ SPREADTRUM SC2720 Device Specification 
ШЕН БЕН БЕН Еее 


-— p = SH RF18B LDO foldback current threshold 
adjust: 
default 1'bO 


LDO RF18B CL | [1] RF18B LDO current limit threshold 
ADJ adjust: 

default 1'bO 
LDO RF18B PD RW NA 0x1 LDO RF18B power down 

1: power down 

0: power on 


7.17.1.41 LDO RF18B БЕСІ 


100 RF18B REG1(0x00000020) 
| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


еј 5 
ПЕ | | ОСЗ С О ОСЗ ОСЗ ОСЗ ОО СЗ ОСЗ ОСЗ О ОСЗ ОСЗ ОСЗ 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
ее Е С и и О СЗ и С О СЗ С О О СЗ С 


LDO RF18B REG! 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез Паста но ја" 
ети ú ml awas 


LDO RF18B V т 0] RW NA 0x20 RF18B LDO program bits: 
12.5mV/step, 1.4V-2.1875V; default 
1.8V, 6'b100000 


7.17.1.42LDO САМО REGO 


са [s 9] [2 [ е [5 ] [з] [т [ж [ 5 e [ е 


Reserved 
Type [ooo ORO 


Reserved 


Е IER EC EH EE EC ЕЗ CIR IC EIE ИСА КЕ 


Reserved ОС САМ 
D STB 
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EP SPREADTRUM SC2720 Device Specification 


HP ЈА 
T] P DJ 


LDO CAMD REGO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез Петте но [л СО 
eem — [n7 [Ro [л [o 


ста CNN 
LDO CAMD BP [5] CAMD LDO bypass application: 

default 1'b0, no bypass 

default 1'b1, bypass 
LDO CAMD STB | [4: 3] CAMD LDO stability compensation: 
ИН БЕНЕН 
LDO САМО SH | [2] CAMD LDO foldback current threshold 

adjust: 
= 


ро САМО CL _ САМО LDO current limit threshold 
adjust: 
default 1'bO 
LDO CAMD PD LDO CAMD power down 
1: power down 
0: power on 


7.17.1.43LDO CAMD REG1 
0x000000A8 LDO CAMD REG1(0x00000020) 


с Ги o [ o e е [55 [72 T [2 [ | » D Ге [т [15] 
Teme 


ви |15 | 1а [яз | 12 | 1 | ој в [765432 | јо 
| Мате | Reserved LDO CAMD V 
туе [Oe ы 


LDO САМО БЕСІ 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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КОЗ SPREADTRUM SC2720 Device Specification 


ее msn Tw [o T — — — — —1 
е [nes [no [s [o | | 


LDO CAMD V [5: 0] RW NA 0x20 CAMD LDO program bits: 
12.5mV/step, 0.8V-1.5875V; default 
1.2V, 6'b100000 


7.17.1.44LDO CON REGO 


0x000000AC LDO CON REGO0(0x00000001) LDO CON REGO 


| в | 31 | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 | 


Reserved 
љо 


LDO CON 
- 5 Е 


LDO CON REGO 


Field Name Type | Set/Cle | Reset Description 
ar Value 
[31:16] Ба гиц 
пет [RO ја је 


ym CON SHPT ре NN CON LDO short protection 


LDO CON BP [5] CON LDO bypass application: 
default 1'b0, no bypass 
default 1'b1, bypass 


LDO CON STB [4: 3] RW NA CON LDO stability compensation: 
default 2'b00 
LDO_CON_SHPT | [2] RW NA CON LDO foldback current threshold 
_ADJ adjust: 
default 1'bO 
LDO CON CL A | [1] RW NA CON LDO current limit threshold 
DJ adjust: 
default 1'bO 


LDO CON PD LDO CON power down 
1: power down 
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СОЗ SPREADTRUM SC2720 Device Specification 
= war 


7.17.1.45 LDO_CON_REG1 


с Ги o [s D o е [55 [5 [Го [2 [ [ж [л» [в [т [15] 


Reserved 


OSS e 
| Безе | о | о | о | о | о| о | о | о|о| о | о | со |о | о | о ПОЗ 
| ви ив | ма | 13 | 12 | | пој o Је | 7 | | 5 КАИ И ЕЗ | 1 [о | 


Reserved LDO CON V 


"не E EE EE E ESTEE ERESESTS T2 T2 T3 Та 


[о | 
LDO CON БЕСІ 


Field Name Type | Set/Cle | Reset Description 
ar Value 


комен — moss [s s | 
emer “|е је qw fo w 


LDO CON V = 0] 0x20 CON LDO program bits: 
12.5mV/step, 0.8V~1.5875V; default 
1.2V, 6'b100000 


7.17.1.46LDO МЕМ REGO 


ШІНЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ІСІГІ а 


Reserved 


LDO MEM REGO 


Field Name Type тыа Reset Description 
Value 


ЕЕ Г 


V.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 486 of 573 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КОЗ SPREADTRUM SC2720 Device Specification 


Dee: en [mo [а —] 


шо. MEM SHP "ЕЕ Еее MEM LDO short protection 

LDO МЕМ BP [5] MEM LDO bypass application: 
default 1'bO, no bypass 
default 1'b1, bypass 


LDO MEM STB [4: 3] RW NA MEM LDO stability compensation: 
default 2'b00 


TA МЕМ. SHP | [2] MEM LDO foldback current threshold 
adjust: 
default 1'bO 

LDO- MEM CL A MEM LDO current limit threshold 
adjust: 
default 1'bO 


Dues [т [no [а —] 
7.17.1.47 LDO MEM REG1 


LDO МЕМ REG!1(0x00000020) 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 


Reserved 


Reserved LDO MEM V 


"ен EE Ee EE EE ОС ВО СЗ TT: TT T С 


° | 
LDO МЕМ ВЕСТ 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mmm [а [o | 
ее == 


LDO MEM V т 0] RW NA 0x20 MEM LDO program bits: 
12.5mV/step, 0.8V-1.5875V; default 
1.2V, 6'b100000 


7.17.1.48LDO SIMO REGO 


0x000000BC LDO SIMO REGO0(0x00000016) LDO SIMO REGO 


| ви ив | м [аз | 12 | | то | о Је | 7 | | 5 | 4 | s г | тој 


| вт 31 | зо | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | тв | 17 | 6 | 


Reserved 
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те NNNM 
Perl PPP PPP PPP ppl, 
СИЕЗ С С | "| | ар је 


LDO SIMO 
- = | | Е 


c ә LDomOU | 
ПЕ 1 8. СА ИС ВЕ 
100 SIMO REGO 


Field Name Type acis Reset Description 
Value 


mi ГЭСИ a 
eme: — ns [no [л o —] 


(99. SIMO SHP — am SIMO LDO short protection 

LDO SIMO САР [5] SIMO LDO remote cap application: 

SEL ies 
default 1'60; when parasitic resistance 
is larger than 200m ohm, select 1'b1 

LDO SIMO STB | [4: 3] RW NA 0x2 SIMO LDO stability compensation: 
default 2'b10 

ГОО. SIMO- SHP | [2] SIMO LDO foldback current threshold 
adjust: 
default 1'b1 

е SIMO CL A SIMO LDO current limit threshold 
adjust: 
default 1'b1 


[ume 5 __|во [s БЕН СЕНЕН 
7.17.1.49LDO SIMO PD REG 


100 SIMO PD REG(0x00000001) 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 


Reserved 
эе)| 0-2 


БЕС КЕ КС Е ИСА EI Е ЗЕ ЕС 


E ooo 
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ve ОУ 
Pest | o| o Е ОКОВ В КА ЕИ ИСТ ЕЕЕ 


LDO SIMO PD REG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tena ЕСО ОСЗ ССЗ s | 


шыны” С [ro fa 


LDO SIMO PD LDO SIMO power down 
1: power down 
0: power on 


7.17.1.50LDO SIMO ВЕС 


100 SIMO ВЕС1(0х0000006Е) 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
Nm | C | 


Reserved 
Ee е 
| eset [EUN око пита EORR О О С FOR HR О 741117417741 
| e |15|1а аз | 12 | "1 | то |е | в | 7 | в | 5 l [за | 1 [0] 


Reserved LDO SIMO V 


me || но 
вези 1 01015 


LDO SIMO БЕСІ 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез Петте ОД m [o 
meer [nen [o [Ne 9 _ — 


LDO SIMO V Ox6f SIMO LDO program bits: 
12.5mV/step, 1.6125V~3.2V; default 
3.0V, 7'b1101111 


7.17.1.51 LDO_SIM1_REGO 


са [s T] [8 [27 е [5 75 2 212 | Ге e | е 
ер 


Reserved 
Type 


8 p 
R 
а (ро SIM1 EE 
ai a _STB 
15 | tc 
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HP P LA 
Tz ей DJ 
E 


кн; CINE) 


“ee 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез Петте но m fo 
желез — [пып [Ro [л o 


ста CNN 
LDO SIMI САР [5] SIM1 LDO remote cap application: 
dae default 1100; when parasitic resistance 
is larger than 200m ohm, select 1'b1 
LDO SIM1 STB [4: 3] RW NA 0x2 SIM1 LDO stability compensation: 
ИИ 
LDO SIM1 SHP | [2] SIM1 LDO foldback current threshold 
adjust: 
РРР. 
LDO SIM1 CL A SIM1 LDO current limit threshold 
adjust: 
| | ~ 
|7 


жеме _ m јо [а 9 — 
7.17.1.52LDO SIM1 PD REG 


LDO SIM1 PD REG(0x00000001) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
Nm кее 


Reserved 


= 


ae 
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Field Name Type uda Reset Description 
Value 


m С 00И Си СИ 


шыны” [mq јео qw jo — 


LDO SIM1 PD LDO SIM1 power down 
1: power down 
0: power on 


7.17.1.53LDO SIM1 REG! 


LDO SIM1 REG1(0x0000006F) 
| Bit (зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 


Reserved 
sr 
ree | О ОСЗ С ОС ОС О О СЗ С ОС ОС С О СЗ СЗ 
m | | | | о о о е [е ео ео 
| Мате | Reserved LDO SIM1 V 
= ОО 
ese | [о Пе ере ере Ре ОР 
LDO_SIM1_REG1 


Field Name Туре | Set/Cle | Reset Description 
ar Value 


ena ЕСО ОСЗ ССЗ ОИ 
мене” пет [ro [we fo — 


LDO SIM1 V 0х6! SIM1 LDO program bits: 
12.5mV/step, 1.6125V~3.2V; default 
3.0V, 7'b1101111 


7.17.1.5410О SIM2 REGO 


с Ги o [ D e е [55 [5 Го [2 [ | » о [в [т [ле] 
LOIN it 


Reserved 
эе)| 80 


LDO_SIM2 
Je | : Е 
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m [3 TeTeT o Te Је“ ЈЕ 


LDO SIM2 REGO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ІСІ ЕЕЕ msn [а [o | 
eme: — [ns [no [л o —] 


пева си e 
LDO SIM2 САР [5] SIM2 LDO remote cap application: 
ER default 1'60; when parasitic resistance 
is larger than 200m ohm, select 1'b1 
LDO SIM2 STB | [4: 3] RW NA 0x2 SIM2 LDO stability compensation: 
ИИ | Сен 
LDO SIM2 SHP | [2] SIM2 LDO foldback current threshold 
adjust: 
“у = 
LDO SIM2 CL A SIM2 LDO current limit threshold 
adjust: 
илише 
|7 


жеме — m [no [а 9 — 
7.17.1.55LDO SIM2 PD REG 


LDO SIM2 PD REG(0x00000001) 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
Nm Pee 


Reserved 
оС 


E B ñ 


КЕЗ 


LDO SIM2 PD REG 


Field Name Type н Reset Description 
Value 


cessi ЕС [eo ЗИ СИЮ 
r arar 
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LDO SIM2 PD RW NA 0х1 LDO SIM2 power down 
1: power down 
0: power on 


7.17.1.56 LDO_SIM2_REG1 


LDO_SIM2_REG1(0x0000006F) 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 


Reserved 


OSS e | 
| Безе | о | о | о A 
| ви АБ | 13 | 12 | и | пој о |е | 7 | | 5 | 4|з|2 | тој 


Reserved LDO SIM2 V 


= _| w —— j 
ЕІЛЕНЕНЕНЕНЕЕЕЕЕНЕНЕЛЕНЕНЕЕЕНЕНЕНЕН 


LDO SIM2 БЕСІ 


Field Name Type i Reset Description 
Value 


И ЕЕ В Е CR: 
meer [nen [о ја ERE 


LDO SIM2 V 0х6! SIM2 LDO program bits: 
12.5mV/step, 1.6125V~3.2V ; default 
3.0V, 7'b1101111 


7.17.1.57 LDO CAMA REGO 


ШІН ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 
Туре IUIS 


си LDO CAM 
ае А STB 


LDO САМА REGO 
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ао 
ees о ЛЕН БЕНЕН 
eem fesa [Ro [s |o j — — j] 


LDO_CAMA SHP RW NA CAMA LDO short protection 

T_PD 

LDO САМА CAP | [5] CAMA LDO remote cap application: 

SEL M | 
default 1'60; when parasitic resistance 
is larger than 200m ohm, select 1'b1 

LDO CAMA STB | [4: 3] CAMA LDO stability compensation: 
default 2'b10 


LDO CAMA SHP | [2] CAMA LDO foldback current threshold 
T ADJ adjust: 
default 1'b1 


LDO CAMA CL | [1] RW NA CAMA LDO current limit threshold 
ADJ adjust: 

default 1'b1 
LDO CAMA PD RW NA 0х1 LDO CAMA power down 

1: power down 

0: power on 


7.17.1.58LDO САМА БЕС1 


0х000000Е4 LDO САМА REG1(0x0000005F) LDO CAMA REG1 


| вт | 31 | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 
Ee е 
Peset | о | ЕШ | о | о | о | ЕИ | о | о | о | о | о | о | о | о] 
| e |е аа яз 12 | "1 | о | o | в |7 | в | 5 |4 | з | 2 | 1 [0] 


Reserved LDO CAMA V 


LDO САМА БЕСІ 


Field Name Type | Set/Cle | Reset Description 
ar Value 
зле во [а |o | | 
wmm [а |o |  — ——  —— 


LDO CAMA V RW NA Ox5f CAMA LDO program bits: 
12.5mV/step, 1.6125V~3.2V ; default 
2.8V, 7'b1011111 
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7.17.1.59 LDO_CAMMOT_REGO 


0x000000E8 LDO_CAMMOT_REG0(0x00000017) LDO_CAMMOT_REGO 


EA ESS spes E У rs ШЕ ЫЕ d 


Съ е 
а г 
ТИЕШ моја тој | |" | || | је 


Reserved 


Reserved LDO CAM 
MOT STB 


EX әнә |: |_-- 5 | | = 
са ЖЕЛ D  — 
LDO CAMMOT REGO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез Петте ОД [л СО 
cmm 208]. Lim n s 


LDO CAMMOT . RW NA CAMMOT LDO short protection 
SHPT PD 


LDO_CAMMOT__ | [5] RW NA CAMMOT LDO remote cap application: 
CAP_SEL 
B default 1'60; when parasitic resistance 
is larger than 200m ohm, select 1'b1 


LDO CAMMOT  |[4: 3] RW NA 0x2 CAMMOT LDO stability compensation: 
TB 
а default 2510 
LDO CAMMOT . | [2] RW NA 0х1 САММОТ LDO foldback current 
ЗНРТ ADJ threshold adjust: 
default 1'b1 
LDO CAMMOT | [1] RW NA 0х1 САММОТ LDO current limit threshold 
CL ADJ adjust: 
default 1'b1 
LDO_CAMMOT . RW NA 0х1 LDO CAMMOT power down 
PD 1: power down 
0: power on 


7.17.1.60100 САММОТ REG1 


0x000000EC LDO CAMMOT REG1(0x00000050) LDO CAMMOT REG1 


| Br |з1 | 30 | 20 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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ме = 
Туро означи 


Ж ви |15|14 | 13 | 12 | | пој [в [тре [4 [з г | тој 


Reserved LDO CAMMOT V 


еј тро 
Pe E Ee Ee а EE СА ВО и EST T 3 С 


[о | 
LDO CAMMOT ВЕСТ 


Field Name Type | Set/Cle | Reset Description 
ar Value 


комен — mmm [а [o | 
шына” шт | [ws а 


Ve САММОТ _ 0х50 — — LDO program bits: 
12.5mV/step, 2V~3.5875V; default 
3.0V, 7'b1010000 


7.17.1.61100 EMMCCORE REGO 


с» [o o [9 D e [5s [55 7 [о [2 [7 | Eo Ге [ [15] 
Powe 


Reserved 


LDO_EMM 
Reserved CCORE_S 
TB 


= әсас 
Рао | о | о 8. СА ИС Ве 
LDO EMMCCORE REGO 


Field Name Type ле Reset Description 
Value 


m РС СИ СЗ СИ 


мене” шат so [ws fo 


LDO EMMCCOR —€— LDO short protection 
E SHPT PD 
LDO EMMCCOR HB] [Rw |м jo | EMMCCORE LDO remote cap 
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E CAP SEL application: 
default 1'50; when parasitic resistance 
is larger than 200m ohm, select 1'b1 


F ып EMMCCOR : EMMCCORE LDO stability 
| STB compensation: 


default 2'b10 


LDO EMMCCOR EMMCCORE LDO foldback current 
E SHPT ADJ threshold adjust: 


default 1'b1 


LDO EMMCCOR EMMCCORE LDO current limit 
E CL ADJ threshold adjust: 


default 1'b1 
pem [т jo [|w jo [| — — — —À 


7.17.1.62100 EMMCCORE PD REG 


0х000000Е4 100 EMMCCORE PD REG(0x00000000) а 


ИЛИ ат а аа Tu Tu я аа Ге а eT [E] 
Name  - c C уұуд 


Reserved 
Type 


- — | 


| Туре | 


LDO EMMCCORE PD REG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mmm [а |0 | 


б СС Сто Гана 


LDO EMMCCOR RW NA LDO EMMCCORE power down 
E PD 1: power down 
0: power on 


7.17.1.63100 EMMCCORE REG! 


LDO EMMCCORE REG1(0x00000050) 
| Bit [31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
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ме = 
Туро означи 


Reserved LDO EMMCCORE V 


w) o e |____- ~ 
res [o [o Ee EE e и ЗА О С С EST T T СИ 


[о | 
LDO EMMCCORE REG!1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mmm [а [o | 
оте quen [ws fo 


Eo EMMCCOR 0x50 G— LDO program bits: 
12.5mV/step, 2V~3.5875V; default 
3.0V, 7'b1010000 


7.17.1.64100 SD REGO 


с 2122 е | | и [о [ои | » Ге [пе] 
еј е 


|" |15|14 | 1з | 12 | п | пој о Је | 7 [е | 5 | 4|з|2 | 1 [о | 


Reserved 


Өле LDO SDC 
ss ORE STB 


LDO SD REGO 


Field Name Type ard Reset Description 
Value 


mes јатие УЗИ СИ 
еен _ [пуп [Ro ја — o | 


EE p ies S —— SD LDO short protection 
LDO 50СОНЕ [5] SD LDO remote cap application: 
CAP SEL 
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default 1'60; when parasitic resistance 
NENNEN 
LDO SDCORE 5 | [4: 3] RW NA 0x2 SD LDO stability compensation: 
Li NN NU RN 


LDO SDCORE 5 | [2] RW NA 0х1 SD LDO foldback current threshold 

HPT ADJ adjust: 
ШИШЕ 

LDO SDCORE 1] SD LDO current limit threshold adjust: 
Коннинин 


Dues [т [no [а И 


7.17.1.65100 SD PD REG 


LDO SD PD REG(0x00000000) 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 


Reserved 
яз 2" Н 
Резо | о | о | о | о | о | о | о | о | о | о | о | ојо | о | ERES 
Pann EIU ECHTE ER a РО ааз 


os 


КЕЙ 


LDO SD PD REG 


Field Name Type d Reset Description 
Value 


о ЕР Я НИ 
meer С |o ја 


БРОЗ SDCORE P LDO SD power down 
1: power down 
0: power on 


7.17.1.66LDO SD REG1 


ICHEIEIEIEJEIEIJEJEREIEIEREIEIEREZEI 
ruwan 
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| позе | о | о | о | о | о| о | о | о|о| о | о | с | о | о | о | о] 
aa 


Reserved LDO SDCORE V 


еј ер но 
Pe EE Ee EE ОС КА ЕС ВО С С EST T СЗ С 
LDO SD REG! 


Field Name Type жегісін Reset Description 
Value 


талы” ГЭСИ ја СЯНБИ 
ии ú < = =s 


LDO SDCORE V RW NA 0x50 SD LDO program bits: 
12.5mV/step, 2V~3.5875V; default 
3.0V, 7'b1010000 


7.17.1.67 LDO_SDIO_REGO 


с» 2122 е 2 212 | » ее [т [ле 


Reserved 
оС 


LDO 5010 
БЕ | 


ЕЕ 
ИВ ИСА 1 8. СА ИС ES 
LDO 500 REGO 


Field Name Type ла Reset Description 
Value 


m — ГС e СИ 
eme: — [ns [no [л o —] 


TOSS SDIO SHP — SDIO LDO short protection 


LDO SDIO CAP | [5] SDIO LDO remote cap application: 
SEL default 1'60; when parasitic resistance 
is larger than 200m ohm, select 1'b1 
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ОТ — 


mm 500 SHP SDIO LDO foldback current threshold 
adjust: 
default 1'b1 


hie SDIO_CL_A | [1] SDIO LDO current limit threshold 
adjust: 
default 1'b1 


жеме — [m [o ЕСИ СО 
7.17.1.68LDO SDIO PD REG 


LDO SDIO PD REG(0x00000000) 
| Bit (зя | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
ме ша 


Reserved 
уер 


S = 


ES 


LDO SDIO PD REG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — msn ао 
emer пей | [we fo 


LDO SDIO PD LDO SDIO power down 
1: power down 
0: power on 


7.17.1.69 LDO SDIO ВЕСТ 


LDO SDIO REG1(0x0000006F) 
| Bit (зя | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
| Мате ыі 


Reserved 
туре | 00. 


| " |15|14 | аз |o | и | пој [в | 7 | | 4 [з г | тој 


Reserved LDO SDIO V 


еј трк 
пее О С О С О С С ОС О С ОС ОС 
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LDO SDIO ВЕСТ 


Field Name Type | Set/Cle | Reset Description 
ar Value 
веј [а [|o | — j 
wmm [а |o |  — ——  — 


LDO SDIO V RW NA 0х6! SDIO LDO program bits: 
12.5mV/step, 1.6125V~3.2V ; default 
3.0V, 7'b1101111 


7.17.1.70LDO VDD28 REGO 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕНЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


Type 


Reserved LDO_VDD2 
8 STB 


ыз T 
rece [o o СЗ С С а С ВЕ ОС С ЗА mlb 
LDO VDD28 REGO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena ЕСО ОСЗ ССЗ e | 
=== — [057 е fre [| 


LDO VDD28 SH VDD28 LDO short protection 
PT PD 


LDO- VDD28 CA | [5] VDD28 LDO remote cap application: 
„PEL default 1'60; when parasitic resistance 
is larger than 200m ohm, select 1'b1 
LDO VDD28 ST | [4: 3] VDD28 LDO stability compensation: 
Я [S [o mnm 
LDO VDD28 SH | [2] RW NA 0х1 VDD28 LDO foldback current threshold 
PT ADJ adjust: 
HEN] 
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097 VDD28 CL VDD28 LDO current limit threshold 
adjust: 
default 1'b1 


кеме _ m јо ја 9 — 
7.17.1.71LDO VDD28 ВЕСТ 


LDO VDD28 REG1(0x0000005F) 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 


Reserved 
је 
Резо | о | о | о | о | о | о | о | о | о | о | о | о|о | о ERES 
ви | 15 | 1а | 13 | 12 | и [10 | о | г | 7 | | 5 | а |з [2 | то. 


Reserved LDO VDD28 V 


LDO VDD28 REG! 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese — mmm [s s | 
не Е РО И reme 


LDO VDD28 V RW NA Ox5f VDD28 LDO program bits: 
12.5mV/step, 1.6125V~3.2V ; default 
2.8V, 7'b1011111 


7.17.1.72LDO WIFIPA REGO 


с [o s [ D o е [55 [2 Го [2 [7 | » o Ге [7 [15] 


Reserved 
оС 


Reserved LDO_WIFI 
PA_STB 


ааа 
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Ке SPREADTRUM 


SC2720 Device Specification 


Field Name Type | Set/Cle | Reset Description 
ar Value 


CB TT несі Е 


мене quen qr [we fo 


LDO WIFIPA SH WIFIPA и short protection 
PT PD 


un ||| 
ЕЁ 
В 


LDO WIFIPA SH | [2] RW NA 0х1 
PT ADJ 


LDO WIFIPA CL | [1] RW NA 0х1 
_ADJ 


7.17.1.73 LDO_WIFIPA_REG1 


0x00000120 LDO_WIFIPA_REG1(0x00000060) 


Reserved 


WIFIPA LDO remote cap application: 


default 1'60; when parasitic resistance 


is larger than 200m ohm, select 1'b1 


WIFIPA LDO stability compensation: 
default 2'b10 


WIFIPA LDO foldback current 
threshold adjust: 

default 1'b1 

WIFIPA LDO current limit threshold 
adjust: 

default 1'b1 

LDO WIFIPA power down 


1: power down 
0: power on 


LDO WIFIPA REG1 


ова eo ЕЕЕ ES е eee 


Type 


| e |15 | м | аз | 12 | | пој [в | 7 | в | 5 | 4|з|2 |!| о] 


Reserved 


LDO WIFIPA V 


ЕГЕ ТЕ 
еј ер 
КОЗКЕКЕКЯКЯКЕКЯКЕКЕКЯЕНКЕКЯКЯКЕКЯКЯ 


LDO WIFIPA REG1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena ЕСО во [s [o | 


spp pp а 


WIFIPA LDO program bits: 
12.5mV/step, 2.1V-3.6875V; default 
3.3V, 7'b1100000 


m паша 


\.0.2 Spreadtrum Communications, Inc., Confidential and Proprietary 504 of 573 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM SC2720 Device Specification 


7.17.1.74LDO DCXO REGO 


0x00000124 LDO DCXO ҺЕС0(0х00000816) LDO DCXO REGO 


EE SSeS ree es re epe een 


Съ е 
а г 
Се оо ооо e ера ts fe 


Reserved 


LDO DCX 
dE - a Е 


LDO DCXO REGO 


Field Name Type | Set/Cle | Reset Description 
ar Value 
веј [а [|o | — — — —— 
пета во [а |o | j 


LDO DCXO TRI |[11: 7] | RW NA 0x10 LDO DCXO trim bits: 

M 5mV/step, 0.72V~0.875V; | default 
0.8V, 5'b10000 

aad BN. ДИ АЙ cM 


LDO- DCXO_CAP DCXO LDO remote cap application: 


default 1'60; when parasitic resistance 


is larger than 200m ohm, select 1'b1 


LDO DCXO STB | [4: 3] DCXO LDO stability compensation: 
default 2'b10 


LDO DCXO SHP DCXO LDO foldback current threshold 
T ADJ adjust: 


default 1'b1 


LDO DCXO CL | [1] DCXO LDO current limit threshold 
ADJ adjust: 
default 1'b1 


hw: [т [no [а —9 T — — — — — —1 
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7.17.1.75 LDO DCXO REG1 


m Ги psp» I» [5 [5]  ]Bo T2 72] [o [в [з [15] 
C = 8 


Reserved 


| gi |15|14 [яз | 12 | 1 | ој о [в [т | | 5 | 4 | з | 2 | јо 
| Мате | Reserved LDO DCXO V 
Type юм 


LDO DCXO REG! 


Field Name Type БЗ Reset Description 
Value 


лета вера] — 
С ЛИ шы = == 


LDO DCXO V RW NA 0x18 DCXO LDO program bits: 
12.5mV/step, 1.5V~3.0875V ; default 
1.8V, 7'b0011000 


7.17.1.76 LDO USB REGO 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
C 


Reserved 
Tyee | вО 


Басса LDO USBS3 
3 STB 


SS sooo 
ИСА ЕС ВЕ 1: 8. mire 
LDO USB REGO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: отте нора ОИ 
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Deme: в [no Tw |р | 


БЫ И СИ CNN 

PT PD 

РЕ aides CA | [5] USB33 LDO remote cap application: 
default 1'60; when parasitic resistance 
is larger than 200m ohm, select 1'b1 

LDO USB33 ST | [4: 3] USB33 LDO stability compensation: 

зададете saam 


БРО, 09833 _ SH | [2] 05833 LDO foldback current threshold 
adjust: 
default 1'b1 

LDO USB33 CL USB33 LDO current limit threshold 

_ ADJ adjust: 
default 1'b1 


жеме [ий [o а | ОО 
7.17.1.77 LDO USB PD REG 


LDO USB PD REG(0x00000000) 
| Bit |31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 


Reserved 
Tyee | оп 


JE 


LDO USB PD REG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


еее тво м [oP 
x y O 


мене” “пей fo [we fo 


LDO USB33 PD LDO USB33 power down 
1: power down 
0: power on 


7.17.1.78LDO USB REG1 


0x00000134 LDO USB REG1(0x00000060) LDO USB REG1 
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ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІСІ 
| 
~ у 
а Е Е са О Е Е Е Е СИ Е Е Е 


| e |15|14 [аз | 12 | п | пој SET 4 | з г | 1 [о | 


Reserved LDO USB33 V 


еј трк 
ЕСІІЕНЕНЕЕКИЕНЕНЕНЕН ESKESEKESESEN 


EN | 
LDO USB REG! 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena ЕСО ОСЗ ССЗ s | 
emer пет [so [ao ass 


100 USB33 V 0x60 USB33 LDO program bits: 
12.5mV/step, 2.1V-3.6875V; default 
3.3V, 7'b1100000 


7.17.1.79 RESERVED REG17 


ШІНЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
еј mA] 


Reserved 
| те с. 
[Reset | о | о | о | о | о | о | о | о | о | о | о | ојо | ој о | о] 
ви |15| та | 13 | 12 | | то |е | ге | 7 | е [оја | з|2 | 1 [0] 


Reserved 


Perl DP PPP PPP PPP PP), 


RESERVED_REG17 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena ЕСО [RO (NA ОИ 
и Eum om на 


7.17.1.80 RESERVED REG18 


ШІНЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
——w—FW 


Reserved 


ЕТЕ ИНЕС ЕЕ 
вези ЕЕЕНЕНЕНЕЗЕНЕНЕНЕЕЕНЕШЕНЕЗЕНЕН 
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| и Пе Cd је Ги поје Те 1 12 [е] 
еј ма 


еј от 
Perl PPP PPP PP PPP, 


RESERVED_REG18 


Field Name Type dn Reset Description 
Value 


m ЗС СС e ОИ 
` mm O mi m ни 


7.17.1.81 RESERVED_REG19 


ИСТИ ЕЛЕЛЕЛЕЈ ЕЈ ЕЕЕ ЕЕЗ ЕНЕЛ КАКО 
еј е 


Reserved 
тута wr 
[Reset | о | о | о | о | о | о | о | о | о | о [оо [о | ој о То | 
ви |1) та | 1з | 12 | | то |е | в | 7 | е [о ја | з|2 | 1 |о 


Reserved 


тер 
151111511 


RESERVED REG19 


Field Name Type NES Reset Description 
Value 


m С СИ С СИ 
p p тена EE E 


7.17.1.82 RESERVED_REG20 


ШЛИЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕЛЕЛЕ 
De ОО 


Reserved 
эе)| 00-2 


Reserved 


еј NNNM 
Perl PPP PPP PPP PPP), 


RESERVED_REG20 


Field Name Type | Set/Cle | Reset Description 
ar Value 
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ее msn [а [o T — — — — —1 
Teema new [no [а р | — — — — — —] 


7.17.1.83LDO TRIM REG 


C [» o ps o] [ [5 ЕЕЕ [2 [ж [л [в [ 7 [15] 
Powe 


Reserved 


Ooo E 
| "eset | IN ПИ Ез са ESTIS ОЗ О И И 
| e |15|14 | 1 [12 | и | то | е |е [те |4 | з г | 1 |о | 


Reserved LDO TRIM B LDO TRIM A 


е е | мр 
е [o о С С ТА rara О С С T EST EST [| 


E 
LDO TRIM REG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: тено [а |0 | 
mme пала јао Iw fo w 


LDO TRIM в т 5] 0х10 LDO trim bits: 
5mV/step, 0.72V~0.875V; default 
0.8V, 5'b10000 

LDO TRIM A [4: 0] 0x10 LDO trim bits: 
5mV/step, 0.72V~0.875V; | default 
0.8V, 5'b10000 


7.17.1.84LDO RTC CTRL 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


LDO RT 


LDO RTC CTRL 


Field Name Type ли Reset Description 
Value 
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ее msn [а [o T | 
pee — quse qw fo 


LDO RTC CAL т 4] 0x10 LDO VDDRTC output calibretion bit 
cover +/-10% 
step 0.62596 acc +/- 0.312596 


LDO RTC V [3: 2] LDO АТС output program bits 
00: 1.75 
01: 1.8 
10:1.85(Default) 
11:1.9 


VBATBK V [1: 0] Backup battery output program bits 
00: 2.6 
01:2.8 
10:3.0(Default) 
11:3.2 


7.17.1.85LDO CH CTRL 


са [s o] [2 7 е [5 |» [з] [т | Ге e [ е 


Reserved 
Type 


ЕН ECT RETE E А ПИР RR ЕН ова ЕМ ВЕ ICI 
| Name | Reserved LDO CAL2 LDO CAL1 LDO CAL 
тре Ly | 


LDO_CH_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — msn [л s | 
=== — [is Я ]1— — — — — 


LDO CAL2 т 8] VBAT2 LDO ТАМ CONTROL BITS: 
000: cal disable (default) 
001: LDO VDDCAMA cal enable; 
010: LDO VDDSDIO cal enable; 
011: LDO VDD2V8 cal enable; 
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100: LDO VDDCAMMOT cal enable; 
101: LDO VDD18 DCXO cal enable; 
110: LDO VDDWIFIPA cal enable; 
111: LDO VDDKPLED cal enable; 


LDO CAL1 [7: 5] RW NA VBAT1 LDO TRIM CONTROL BITS: 
000: cal disable (default) 
001: LDO VDDSIMO cal enable; 
010: LDO VDDSIM1 cal enable; 
011: LDO VDDSIM2 cal enable; 
100: LDO VDDUSB cal enable; 
101: LDO VDDSDCORE cal enable; 
110: LDO VDDEMMCCORE cal 
enable; 
111: LDO VDDVIB cal enable; 


Leser "|е [no [а [o j — — — — — — 


LDO CAL [2: 0] RW NA ОСОС supplied LDO TRIM CONTROL 
BITS: 
000: cal disable (default) 
001: LDO VDDCAMIOcal enable; 
LDO AVDD18 cal enable; 
: LDO VDDRF18A cal enable; 
LDO VDDCAMD cal enable; 
LDO VDDMEM cal enable; 
LDO VDDCON cal enable; 
: LDO VDDRF18B cal enable; 


7.17.1.86 RESERVED REG23 


ICNEIEJEIEJEZEIJEJEREIEIEREIJEIEREZE! 


Reserved 


Type 


ОЕ SCENE NEU 
| позе | о | о | о | о | о| о | о | о|о| о | о | о | о | о | о | о 
| ви |15|14 | 13 | 12 | зо [о Је у [е |5 | 4]|з|2 | 1 |о | 


Reserved 


| Name | 
ЕЕ 
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RESERVED REG23 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[mew lemalo А | 
ний ЕС С n = r 


7.17.1.87 RESERVED REG24 


C [o Do [o [n o [25 * [o [2] [9 o Le T [| 


Reserved 
је 
Резе | о | о | о | о | о | о | о | о | о | о | о | ојсо | о | ERES 
et | 15 | ла | 13 | 12 | и 10 | о | ге | 7 [е [5 | | з | 2 | тјо 


Reserved 


еј NNNM 
Peel DP PPP PPP) PPP), 


RESERVED_REG24 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese — msn [а ОИ 
ТО ЕП l F = = s 


7.17.1.88 RESERVED REG25 


с» Ги o [ D e е [55 25 [а [2 [ет | o е [т [15] 


Reserved 
је 
Pese | ЕЕ О Е ОЗ Е О ЕК | ЕЛЕН Е ЗЕ Е 
ви | 15 | 14 | 13 [12 | и 10 [о |е | 7 [в | 5 | а | з | 2 | то. 


Reserved 


e | m 
Pest | о | о | о | о | о| о | о [о [ооо [о [ооо [о | 


RESERVED REG25 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mss [а |0 | 
т ТЕДА ses ss = 
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7.17.1.89 RESERVED REG26 


ви [o o [s o 2 е [5 3 [а [2 4 | » o [в [ [л 
ru c r —a 


Reserved 


—— s 
| eset O К ОВ ОКВ Е ЕС OSO s ЕЕЕ 
рашаан 


Reserved 


еј SSS SS SSS 
Perl С e e О ОС ОС ОС О С ОС ОС О СЗ СЗ | 


RESERVED REG26 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ОИ ЕСО ОСЗ ССЗ [o | 
ee ИЕ 


7.17.1.90 RESERVED_REG27 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 
е во 
Pest | о | о | о | о | о | о | о | о | о | о | о ро Де | ој о | о] 
ви |15) та | 13 | 12 | | то |е | в | 7 | е | |4 | з|2 | 1 [0] 


Reserved 


| Туре рош 
| еве | о | о | о | о | о| о о | о|о| о | о Те Тото То Те | 


RESERVED REG27 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[mew ealo [sa | 
ни ЕЯ Pommes ен ps 


7.17.1.91 SLP. СТВІ 


се 1212 de Ге ЕС 
ІСІГІ е 


Reserved 


EE o 
а ЕРЕ А TE] 
ШІШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
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"d 
е і 
Reserved m 


ERES 


SLP CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


желез Петте но [л [o 
meer [nem о [ao 


LDO XTL EN т — and DCDC can be controlled by 
external device if this bit is set 
SLP IO EN [1] IO PAD sleep enable in deep sleep 
mode 
SLP LDO PD E RW NA ALL LDO and DCDC power down 
N enable in deep sleep mode 
7.17.1.92 SLP DCDC PD CTRL 


с Ги [oo 2 o er [5s [55 25 2 [2 [7 | » D [в [зт [15] 
С mE] 


Reserved 


SLP DCDC PD CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese — msn [л [o | 


ето ques [e [ws fo 


СІР! ET т — CORE power drop enable in 
Е ОВО deep sleep mode 
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SLP DCDCWPA | [2] RW NA DCDC WPA power down enable in 
. РО ЕМ deep sleep mode 


ее [I је [u [o | | 
ее m јо [а о T — — | 


7.17.1.93SLP LDO PD CTRLO 


Г окото | Surio PD cranes | SLP LDO Ро оттоо | 
с» [o o [= Do e [5s [55 25 [а [2 [7 | » o [9 [ [15] 


Reserved 
Type | оп 


-ЕҢ 


= SOOM alo ooo 


SLP_LDO_PD_CTRLO 


Field Name Type | Set/Cle | Reset Description 
аг Value 


Dese: тено ао 
— ЖИ ОИ АН ОБ ане 


SLP LDORF18A T RW NA LDO RFA power down enable in deep 
_PD_EN sleep mode 

СІР LDORF18B | [13] RW NA LDO RFB power down enable in deep 
PD ЕМ sleep mode 

СІР LDOEMMC | [12] RW NA LDO EMMCCORE power down enable 
CORE PD EN in deep sleep mode 


СІР LDODCXO | [11] RW NA LDO DCXO power down enable in 

PD EN deep sleep mode 

SLP LDOWIFIPA | [10] RW NA LDO WIFIPA power down enable in 

PD ЕМ deep sleep mode 

SLP LDOVDD28 RW NA LDO VDD28 power down enable in 

. РО ЕМ deep sleep mode 

SLP LDOSDCOR RW NA LDO SDCORE power down enable in 

E PD EN deep sleep mode 

SLP LDOSDIO | [7] RW NA LDO SDIO power down enable in deep 

PD EN sleep mode 

SLE- a LDO USB33 power down enable in 
deep sleep mode 
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SLP LDOCAMM | [5] RW NA LDO CAMMOT power down enable in 
OT PD EN deep sleep mode 

SLP LDOCAMIO | [4] RW NA LDO CAMIO power down enable in 

. РО ЕМ deep sleep mode 

SLP LDOCAMD | [3] RW NA LDO CAMD power down enable in 
PD EN deep sleep mode 


SLP LDOCAMA | [2] RW NA LDO CAMA power down enable in 

PD EN deep sleep mode 

SLP LDOSIMe2 P | [1] RW NA LDOSIM2 power down enable in deep 
D EN sleep mode 

SLP LDOSIM1 P RW NA LDO SIM1 power down enable in deep 
D EN sleep mode 


7.17.1.94 SLP 100 PD CTRL1 


_ ви [s Do [ [ [o [25 [а [5 [2 T4 |» o Le [v [| 


Reserved 
Type 


к _| 


SLP LDO PD CTRL1 


Field Name Type | Set/Cle | Reset Description 
ar Value 
[31:16] ВЕЕ ы 
ЕТ Iscr С 


SLP- LDOCP_PD | [4] G—— CP power down enable in deep 
sleep mode 


БІР LDOCON P [3] LDO CON power down enable in deep 
sleep mode 

SP шінші» Р | [2] LDO SIMO power down enable in deep 
sleep mode 

S PD .. [1] LDO AVDD18 power down enable іп 
deep sleep mode 

БІР LDOMEM Р LDO MEM power down enable in deep 

D EN sleep mode 
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7.17.1.95 SLP. DCDC LP СТР. 


Cer [sop s [7 5 o [а [2 2 [9 [o Lo [v [| 
ra 


| е 
LTIERERERERERERERERERERERERERERERES 
ШИЕЛЕЛЕЛЕЗЕЛЕЛЕЛ ЕНЕ ЕЕЕЛЕНЕЛЕНЕНГЕ 


Reserved 


Res | Res 
Reserved erv erv 
ed ed 


= — D go 
Гео ев [о Те | 


SLP DCDC LP CTRL 


Field Name Type ла Reset Description 
Value 


mesi ЕС [eo је 
шені [nem [so qw fo 


ae қты п — CORE low power mode enable 
in = sleep mode 

ТЕГ је јо [s СЕНЕН 

рша НИЕ |ш o 


SLP- тма " — GEN low power mode enable in 
deep sleep mode 
ЗІР DCDCWPA DCDC WPA low power mode enable in 
Р EN deep sleep mode 
7.17.1.96 SLP LDO LP CTRLO 


m [Tops s [7 o] s] [s 2 2» [o e [ [в 
пе ем 


Reserved 
оС 


С В ЕЕ Kind В ПСА HE бой ВЕ ПЕ uA 
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оше ААА 
М 


пре [|= |= | ти | пи | ви | ви са С | ти | пи | ви | ви ста СС 


SLP LDO LP СТАО 


Field Name Type | Set/Cle | Reset Description 
ar Value 
[31:16] у р oO 
Есеп” НІ ЕН ЗИ 


СІР LDORF18A = —— RFA low power mode enable in 
ІР Ем deep sleep mode 

СІР LDORF18B | [13] LDO RFB low power mode enable in 

ТР EN deep sleep mode 

СІР LDOEMMC | [12] RW NA LDO EMMCCORE low power mode 

CORE LP EN enable in deep sleep mode 

SLP LDODCXO | [11] RW NA LDO DCXO low power mode enable in 

LP EN deep sleep mode 

eo ТЕ [10] RW NA LDO WIFIPA low power mode enable 
-ІРЕ іп deep sleep mode 

SLP LDOVDD28 LDO VDD28 low power mode enable in 
.LP EN deep sleep mode 


SLP LDOSDCOR LDO SDCORE low power mode enable 
[P in deep sleep mode 


0: Disable 


1: Enable 


SLP LDOSDIO L LDO SDIO low power mode enable in 
P EN deep sleep mode 


0: Disable 
1: Enable 


SLP LDOUSB33 LDO USB low power mode enable in 
ТР EN deep sleep mode 


0: Disable 
1: Enable 


SLP LDOCAMM LDO CAMMOT low power mode 
OT LP EN enable in deep sleep mode 


0: Disable 
1: Enable 


SLP LDOCAMIO LDO CAMIO low power mode enable in 
ТР EN deep sleep mode 


0: Disable 
1: Enable 


SLP LDOCAMD | [3] RW NA LDO CAMD low power mode enable in 
LP EN deep sleep mode 
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0: Disable 
1: Enable 


SLP LDOCAMA . LDO CAMA low power mode enable in 
LP EN deep sleep mode 


0: Disable 
1: Enable 


SLP LDOSIM2 L LDO SIM2 low power mode enable in 
P EN 


deep sleep mode 
0: Disable 


1: Enable 


SLP LDOSIM1 L LDO SIM1 low power mode enable in 
P EN deep sleep mode 


0: Disable 
1: Enable 


7.17.1.97 SLP. LDO LP CTRL1 


| Bi | зт | зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | z1 | 20 | 19 | те | 17 | еј 
| Мате | Reserved 


1! 


SLP LDO LP CTRL1 


Field Name Type жш Reset Description 
Value 


mes влее сни сни — — — —— 
Preserves ва [no [а |o j — — — — — —— 


SLP LDOCON L | [3] RW NA LDO CON low power mode enable in 
P EN deep sleep mode 

0: Disable 

1: Enable 


SLP LDOSIMO L |] | FW |м јо — |LDOSIMO low power mode enable in 
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P EN deep sleep mode 
0: Disable 
1: Enable 


SLP | етеш [1] LDO AVDD18 low power mode enable 
8 LP_ in deep sleep mode 


SLP_LDOMEM_L LDO MEM low power mode enable in 
P_EN deep sleep mode 


0: Disable 
1: Enable 


7.17.1.98 DCDC_CORE_SLP_CTRLO 


0x00000184 DCDC_CORE_SLP_CTRLO(0x00000000) а di. Saña 


IKNEJEIEIEIEZEJEJEJEJEIEIEIEIEREAES 


Reserved 
Type | m j 


DCDC CO 
RE SLP S | DCDC CORE SLP STEP 
Reserved TEP DELA | NUM DCDC CORE SLP STEP VOL erv erv 
ed ed 
Y 
T 


DCDC CORE SLP CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 
веј [а [|o | — j 
пола во [а |o | —  — —  — 


DCDC CORE SL | [13: 12] | RW NA delay between two steps 
т 00:1*32k clock 

01:2*32k clock 

10:3*32k clock 

11:4*32k clock 


DCDC CORE SL | [11: 8] RW NA step number 
P STEP NUM 
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DCDC CORE SL | [7: 3] voltage per step 
P STEP VOL 
У ч 00000:0mv 
00001:1*3.125mv 
00010:2*3.125mv 
11111:31*3.125mv 


ema a ро [u [| j — Jj 
Preserves [п [о ја |o j — — — — —— 


DCDC CORE SL RW NA DCDCCORE step tune enable in deep 
P STEP EN sleep 

0: disable 

1: enable 


7.17.1.99 DCDC CORE SLP CTRL1 


0x00000188 DCDC CORE SLP CTRL1(0x00000004) 


| s | 31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 | 
[Name ООО 


| Туре ООН 
| позе | о | о | о | о | о| о | о | о|о| о | о то |о | о | о | о 
„НЕГДЕ ТА. 


Reserved DCDC CORE VOSEL DS SW 


Геј е мо 
ее С ТА С о ОС ОС ОГ О ОС С 


Ей 
DCDC CORE SLP CTRL1 


Field Name Type ло Reset Description 
Value 


пе АЕ О RN 
шыны” С mo "qw Jo 


DCDC CORE V —— CORE control bits in deep sleep 
OSEL DS SW mode 


7.17.1.100 DCDC XTL ЕМО 


с» Ги o [= o] [5s [55 |» T [ои | » Ге [15] 
Teme 


DCDC_CORE_SLP_CTRL 
1 


Reserved 


Reserved 


| Туре —h  Í 
Peset | В ВОЗ О ОКО ЕВА ОЗ ОК ОО ЗА СВОЕ И ЗОБ 
| ви |а | |з | 12 | и | то [в | те | [4 [з г | 1 [о | 
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Reserved 


N N N N N N N N 
N N N N 


DCDC XTL ENO 


Field Name Type | Set/Cle | Reset Description 
ar КЕЕ 


DCDC CORE E = —— CORE can be controlled by 

XT XTLO EN EXT XTLO EN(from PAD) if this bit is 
set 

DCDC CORE E | [14] RW NA DCDC CORE can be controlled by 

XT XTL1 EN EXT XTL1 EN(from PAD) if this bit is 
set 

DCDC CORE E | [13] RW NA DCDC CORE can be controlled by 

XT XTL2 EN EXT XTL2 EN(from PAD) if this bit is 
set 

DCDC CORE E | [12] RW NA DCDC CORE can be controlled by 

XT XTL3 EN EXT ХТЕЗ EN(from PAD) if this bit is 
set 


ТЕНИ ЕЕ ОЗ И И 
DCDC GEN EXT | [7] DCDC GEN can be controlled by 
ХТО EN EXT XTLO EN(from PAD) if this bit is 

set 

DCDC GEN EXT DCDC GEN can be controlled by 

_XTL1_EN EXT_XTL1_EN1(from PAD) if this bit is 
set 

DCDC_GEN_EXT | [5] RW NA DCDC GEN can be controlled by 

_XTL2_EN EXT XTL2 EN(from PAD) if this bit is 
set 

DCDC GEN EXT | [4] RW NA DCDC GEN can be controlled by 

ХТЗ EN EXT ХТІЗ EN(from PAD) if this bit is 
set 

DCDC WPA ЕХ | [3] RW NA DCDC WPA can be controlled by 

T XTLO EN EXT XTLO EN(from PAD) if this bit is 
set 

DCDC WPA EX | [2] RW NA DCDC WPA can be controlled by 

T XTL1 EN EXT XTL1 ЕМ1 (from PAD) if this bit is 
set 

DCDC WPA EX | [1] RW NA DCDC WPA can be controlled by 

T XTL2 EN EXT XTL2 EN(from PAD) if this bit is 
set 

DCDC WPA EX DCDC WPA can be controlled by 

T XTL3 EN EXT ХТІЗ EN(from PAD) if this bit is 
set 
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7.17.1.101 RESEVED DCDC XTL ЕМА 


0x00000190 RESERVED DCDC XTL EN4(0x00000000) 


| " |з1 | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16] 


Reserved 
Ee ле 
[Reset | о | о | о | о | о | о | о | о | о | о | о | ојо | ој о | о] 
ви |1) та | 1з | 12 | "| то |е | ге | 7 | е [оја | з|2 | 1 [0] 


RESEVED DCDC XTL E 
№4 


Reserved 


еј 5 
ЕЕ 


RESERVED DCDC XTL ЕМ4 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena ЕСО ОСЗ ССЗ [o | 
ее ЕС РС ВЯ m 


7.17.1.102 LDO XTL ЕМО 


с [o o [9 o] v е [55 | и [о [2 [т | » о [тв [лт [15] 
Таа 


Reserved 
Туре 0 0 1 9 | 
| Bit |15|14 | 13 | 12 | 11 [ао [о (в | у | е | г | а | з| 2 то 
LD LD LD LD LD LD LD LD 


Reserved 


N N N N N N N N 
СІКИЕНЕНЕНЕЗЕЗЕЗЕЗЕЕЕЕШІКІЕЕЕЕЕНЕН 
LDO ХТІ ENO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ако [mou] Аро 


100 | Pee EXT 2 5] G—— DCXO can be controlled by 
_XTLO EXT_XTLO_EN(from PAD) if this bit is 
set 
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LDO DCXO EXT | [14] RW NA LDO DCXO can be controlled by 

_XTL1_EN EXT XTL1 EN(from PAD) if this bit is 
set 

LDO DCXO EXT | [13] RW NA LDO DCXO can be controlled by 

_XTL2_EN EXT XTL2 EN(from PAD) if this bit is 
set 

LDO DCXO EXT | [12] LDO DCXO can be controlled by 

 XTL3 EN EXT XTL3 EN(from PAD) if this bit is 
=== 


me О јао Tw e 


LDO VDD28 EX = —— VDD28 can be controlled by 

T XTLO EN EXT XTLO EN(from PAD) if this bit is 
set 

LDO VDD28 EX | [2] RW NA LDO VDD28 can be controlled by 

T XTL1 EN EXT XTL1 EN(from PAD) if this bit is 
set 

LDO VDD28 EX | [1] RW NA LDO VDD28 can be controlled by 

T XTL2 EN EXT XTL2 EN(from PAD) if this bit is 
set 

LDO VDD28 EX RW NA LDO VDD28 can be controlled by 

T XTL3 EN EXT. XTL3 EN(from PAD) if this bit is 
set 


7.17.1.103 LDO XTL ЕМІ 


0x00000198 LDO XTL EN1(0x00000000) LDO XTL EN1 


| Bit_| 31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 
Type 


LEES] EGER TIRES RT ЕЕ ESI IR ЕК ES =u 
LD LD LD LD LD LD LD LD 


Reserved 


N N N N N N N N 
L'3ERERERERUIESESESESERESESERENEREN 
LDO XTL ЕМ 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ше” [msspe Tw fo 


LDO RF18A EX т — — RFA can be controlled by 
T XTLO EN EXT XTLO EN(from PAD) if this bit is 
set 
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LDO RF18A EX | [14] RW NA LDO RFA can be controlled by 

T XTL1 EN EXT XTL1 EN(from PAD) if this bit is 
set 

LDO RF18A EX | [13] RW NA LDO RFA can be controlled by 

T XTL2 EN EXT XTL2 EN(from PAD) if this bit is 
set 

LDO RF18A EX | [12] LDO RFA can be controlled by 

T XTL3 EN EXT ХТЕЗ EN(from PAD) if this bit is 
set 


[eme — quse qw o 


LDO RF18B EX | [3] LDO RFB can be controlled by 

T XTLO EN EXT XTLO EN(from PAD) if this bit is 
set 

LDO RF18B EX | [2] RW NA LDO RFB can be controlled by 

T XTL1 EN EXT XTL1 Ем( от PAD) if this bit is 
set 

LDO RF18B EX | [1] RW NA LDO RFB can be controlled by 

T XTL2 EN EXT XTL2 EN(from PAD) if this bit is 
set 

LDO RF18B EX RW NA LDO ВЕВ can be controlled by 

T XTL3 EN EXT. ХТІЗ EN(from PAD) if this bit is 
set 


7.17.1.104 LDO XTL ЕМ 


0x0000019C ГОО XTL ЕМ2(0х00000000) LDO XTL EN2 


| e |з1 | 30 | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 | 


Reserved 
Type 


GES RES ЕЕ ETT ESI I uu 
LD LD LD LD LD LD LD LD 


Reserved 


N N N N 
Tipe [ти [fe | ти 


LDO_XTL_EN2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


een [mspe Tw fo 


LDO SIMO EXT | [15] n— SIMO can be controlled by 

XTLO EN EXT XTLO EN(from PAD) if this bit is 
set 

LDO SIMO EXT. | [14] |Rw |м |o [|LDO SIMO can be controlled by 
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XTL1 EN EXT XTL1 EN(from PAD) if this bit is 
set 

LDO SIMO EXT | [13] RW NA LDO SIMO can be controlled by 

XTL2 EN EXT XTL2 EN(from PAD) if this bit is 
set 

LDO SIMO EXT | [12] RW NA LDO SIMO can be controlled by 

XTL3 EN EXT ХТЕЗ EN(from PAD) if this bit is 
А 


ee ТС so СИ o 


LDO ; = _EXT_ т G— SIM1 can be controlled by 

хо _ EXT XTLO EN(from PAD) if this bit is 
set 

LDO SIM1 EXT | [2] LDO SIM1 can be controlled by 

XTL1 EN EXT XTL1 EN(from PAD) if this bit is 
set 

LDO SIM1 EXT | [1] RW NA LDO SIM1 can be controlled by 

XTL2 EN EXT XTL2 EN(from PAD) if this bit is 
set 

LDO SIM1 EXT RW NA LDO SIM1 can be controlled by 

XTL3 EN EXT ХТІЗ EN(from PAD) if this bit is 
set 


7.17.1.105 LDO XTL ЕМЗ 


ICHEIEJEIEIEZEIEJEREIEIEREIEIEREZEI 


Reserved 
ои 


Reserved 


LDO XTL ЕМЗ 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pem ало ја 


LDO SIM2 EXT . = — SIM2 can be controlled by 

XTLO EN EXT XTLO EN(from PAD) if this bit is 
set 

LDO SIM2 EXT _ [pg [Rw |м јо | LDO SIM2 can be controlled by 
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XIL1 EN EXT XTL1 EN(from PAD) if this bit is 
set 

LDO SIM2 EXT | [13] RW NA LDO SIM? can be controlled by 

XTL2 EN EXT XTL2 EN(from PAD) if this bit is 
set 

LDO SIM2 EXT | [12] RW NA LDO SIM? can be controlled by 

XTL3 EN EXT ХТІЗ EN(from PAD) if this bit is 
—y r8w— 


men ma so Tw e 


LDO | МЕМ_ ЕХТ_ т —— MEM can be controlled by 

хо _ EXT XTLO EN(from PAD) if this bit is 
set 

LDO MEM EXT | [2] LDO MEM can be controlled by 

XTL1 EN EXT XTL1 Ем( от PAD) if this bit is 
set 

LDO MEM EXT | [1] RW NA LDO MEM can be controlled by 

XTL2 EN EXT XTL2 EN(from PAD) if this bit is 
set 

рО MEM EXT _ RW NA LDO MEM can be controlled by 

XTL3 EN EXT ХТІЗ EN(from PAD) if this bit is 
set 


7.17.1.106 LDO_XTL_EN4 


ICHEIEJEIEJEZEIJEJEREIEIEREIEIEREZEI 


Reserved 
Type PO 


Reserved 


LDO_XTL_EN4 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme  [mspe Tw fo 


LDO CAMMOT . = —— CAMMOT can be controlled by 
EXT XTLO EN EXT XTLO EN(from PAD) if this bit is 
set 
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LDO CAMMOT | [14] RW NA LDO CAMMOT can be controlled by 

EXT XTL1 EN EXT XTL1 EN(from PAD) if this bit is 
set 

LDO CAMMOT | [13] RW NA LDO CAMMOT can be controlled by 

EXT XTL2 EN EXT XTL2 EN(from PAD) if this bit is 
set 

LDO CAMMOT  |[12] LDO CAMMOT can be controlled by 

EXT XTL3 EN EXT ХТЕЗ EN(from PAD) if this bit is 
=s 


ee СИ so СИ e 


LDO CAMIO EX = n——— CAMIO can be controlled by 

T XILO EN EXT XTLO EN(from PAD) if this bit is 
set 

LDO CAMIO EX | [2] RW NA LDO CAMIO can be controlled by 

T XIL1 EN EXT XTL1 EN(from PAD) if this bit is 
set 

LDO CAMIO EX | [1] RW NA LDO CAMIO can be controlled by 

T XIL2 EN EXT XTL2 EN(from PAD) if this bit is 
set 

LDO CAMIO EX RW NA LDO CAMIO can be controlled by 

T XIL3 EN EXT. ХТІЗ EN(from PAD) if this bit is 
set 


7.17.1.107 LDO XTL ЕМ5 


0х000001 А8 LDO XTL ЕМ5(0х00000000) LDO XTL EN5 


| Bit_| 31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | vo | 17 | 16 | 


Reserved 
Type 


(ала EGER TIRES [RS ЕЕ ESI IR ЕЕ И ЕЕ ЕИ 
LD LD LD LD LD LD LD LD 


Reserved 


N N N N N N N N 
L'3ERERERERUCSESESESESERERERENENEREN 
LDO XTL EN5 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme [msspe Tw fo 


LDO CAMA EXT т — CAMA can be controlled by 
_XTLO_EN EXT_XTLO_EN(from PAD) if this bit is 
set 
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LDO CAMA EXT | [14] RW NA LDO CAMA can be controlled by 

_XTL1_EN EXT_XTL1_EN(from PAD) if this bit is 
set 

LDO_CAMA_EXT | [13] RW NA LDO CAMA can be controlled by 

_XTL2_EN EXT_XTL2_EN(from PAD) if this bit is 
set 

LDO_CAMA_EXT | [12] LDO CAMA can be controlled by 

_XTL3 EN EXT ХТІЗ EN(from PAD) if this bit is 
=s 


me ОЕ so [we e 


LDO CAMD EXT = — CAMD can be controlled by 

ХТО EN EXT XTLO EN(from PAD) if this bit is 
set 

LDO CAMD EXT | [2] RW NA LDO CAMD can be controlled by 

_XTL1_EN EXT_XTL1_EN(from PAD) if this bit is 
set 

LDO_CAMD_EXT | [1] RW NA LDO CAMD can be controlled by 

_XTL2_EN EXT_XTL2_EN(from PAD) if this bit is 
set 

LDO_CAMD_EXT RW NA LDO CAMD can be controlled by 

_XTL3_EN EXT_XTL3_EN(from PAD) if this bit is 
set 


7.17.1.108 LDO_XTL_EN6 


0x000001 AC LDO_XTL_EN6(0x00000000) LDO_XTL_EN6 


| Bit_| 31 | 30 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 
Type 


ла EGG ЕЕ Бе EGER ETT RESI IRR ЕК Е EG uu 
LD LD LD LD 


Reserved 


LDO XTL EN6 


Field Name Type | Set/Cle | Reset Description 
ar = 


LDO SDIO EXT . = ЕЛЕН — SDIO can be controlled by 
XTLO_EN EXT_XTLO_EN(from PAD) if this bit is 
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=== SDIO EXT . ин — SDIO can be controlled by 

XTL1 EN EXT XTL1 EN(from PAD) if this bit is 
set 

LDO SDIO EXT | [13] LDO SDIO can be controlled by 

XTL2 EN EXT XTL2 EN(from PAD) if this bit is 
set 

LDO SDIO EXT | [12] LDO SDIO can be controlled by 

XTL3 EN EXT XTL3 EN(from PAD) if this bit is 
=s 


ee СИ so Tw e 


LDO_SDCORE_E = — SDCORE can be controlled by 

XT XTLO EN EXT XTLO EN(from PAD) if this bit is 
set 

LDO SDCORE E | [2] RW NA LDO SDCORE can be controlled by 

XT XTL1 EN EXT XTL1 EN(from PAD) if this bit is 
set 

LDO SDCORE E | [1] RW NA LDO SDCORE can be controlled by 

XT ХПО EN EXT XTL2 EN(from PAD) if this bit is 
set 

LDO SDCORE E RW NA LDO SDCORE can be controlled by 

XT XTL3 EN EXT ХТЕЗ EN(from PAD) if this bit is 
set 


7.17.1.109 100 ХТІ. ЕМ? 


0х000001В0 Гро XTL ЕМ7(0х00000000) 100 XTL ЕМ7 


| " 31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 
Type 


| ви |15|14 | 1з | 2 | | пој о Је | 7 | в | 5 [aoa |!| о] 
LD LD LD LD 


Reserved 


N N N N 
туре [ne [e ЕЛІ Em |] 
Газе e |5 |» С [о ГА а а С и С АС | НЕЯ ЕН 
LDO XTL EN7 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Deer Петте но [а fo | 
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LDO EMMCCOR | [15] RW NA LDO EMMCCORE can be controlled by 

E EXT XTLO EN EXT XTLO EN(from PAD) if this bit is 
set 

LDO EMMCCOR | [14] RW NA LDO EMMCCORE can be controlled by 

E EXT XTL1 EN EXT XTL1 EN(from PAD) if this bit is 
set 

LDO EMMCCOR | [13] RW NA LDO EMMCCORE can be controlled by 

E EXT XTL2 EN EXT XTL2 EN(from PAD) if this bit is 
set 

LDO EMMCCOR | [12] LDO EMMCCORE can be controlled by 

E EXT XTL3 EN EXT XTL3 EN(from PAD) if this bit is 
=== 


DENEN CNN RN 

LDO USB33 EX | [3] — USB33 can be controlled by 

T XILO EN EXT XTLO EN(from PAD) if this bit is 
set 

LDO USB33 EX | [2] RW NA LDO USB33 can be controlled by 

T XIL1 EN EXT XTL1 EN(from PAD) if this bit is 
set 

LDO USB33 EX | [1] RW NA LDO 05833 can be controlled by 

T XIL2 EN EXT. XTL2 EN(from PAD) if this bit is 
set 

рО 1089833 ЕХ RW NA LDO 05833 can be controlled by 

T XIL3 EN EXT ХТІЗ EN(from PAD) if this bit is 
set 


7.17.1.110 LDO XTL EN8 


| Bi | зт | зо | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | те | 17 | еј 
| Мате | Reserved 


Reserved 


N N N N 
N N N N 


LDO XTL EN8 
Field Name Type | Set/Cle | Reset Description 
ar Value 
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LDO KPLED EX T 2} — KPLED can be controlled by 

T_XTLO_EN EXT_XTLO_EN(from PAD) if this bit is 
set 

LDO_KPLED_EX | [14] LDO KPLED can be controlled by 

T_XTL1_EN EXT_XTL1_EN(from PAD) if this bit is 
set 

LDO KPLED EX | [13] RW NA LDO KPLED can be controlled by 

T XTL2 EN EXT XTL2 EN(from PAD) if this bit is 
set 

LDO KPLED EX | [12] RW NA LDO KPLED can be controlled by 

T ХТІЗ EN EXT ХТЗ EN(from PAD) if this bit is 
set 


ma [m [NA [o | 

LDO VIBR EXT | [3] RW NA LDO VIBR can be controlled by 

XTLO EN EXT XTLO EN(from PAD) if this bit is 
set 

LDO VIBR EXT | [2] RW NA LDO VIBR can be controlled by 

XTL1 EN EXT XTL1 Ем( от PAD) if this bit is 
set 

LDO VIBR EXT | [1] RW NA LDO VIBR can be controlled by 

XTL2 EN EXT. XTL2 EN(from PAD) if this bit is 
set 

LDO VIBR EXT _ RW NA LDO VIBR can be controlled by 

XTL3 EN EXT ХТІЗ Ем( от PAD) if this bit is 
set 


7.17.1.111 LDO XTL  EN9 


ICHEREIEIEIEZEIEJEIEJEIEREIJEIEIEZE] 


Reserved 
Type 


Reserved 


N N N N N N N N 


LDO XTL EN9 
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CL vs | — —] 
=== m e s ү — — —— 


LDO_CON_EXT_ = LDO CON can be controlled by 

XTLO_EN EXT_XTLO_EN(from PAD) if this bit is 
set 

LDO CON EXT | [14] RW NA LDO CON can be controlled by 

XTL1 EN EXT XTL1 EN(from PAD) if this bit is 
set 

LDO CON EXT | [13] RW NA LDO CON can be controlled by 

XTL2 EN EXT XTL2 EN(from PAD) if this bit is 
set 

LDO CON EXT | [12] LDO CON can be controlled by 

XTL3 EN EXT ХТІЗ EN(from PAD) if this bit is 
=== 


E ' AVDD18 E = —  — AVDD18 can be controlled by 

XT XTLO EN EXT XTLO EN(from PAD) if this bit is 
set 

LDO AVDD18 E | [2] LDO AVDD18 can be controlled by 

XT XTL1 EN EXT XTL1. EN(from PAD) if this bit is 
set 

LDO AVDD18 E | [1] RW NA LDO AVDD18 can be controlled by 

XT XTL2 EN EXT XTL2 EN(from PAD) if this bit is 
set 

рО AVDD18 E RW NA LDO AVDD18 can be controlled by 

XT XTL3 EN EXT ХТІЗ EN(from PAD) if this bit is 
set 


7.17.1.112 100 ХТЕ EN10 


LDO XTL EN10(0x00000000) 
| Bit (зя | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
ме 


Reserved 


Type 


| ви [us |аз | 2 || o [в у [е |5 |4 | з|2 i/o | 
LD LD LD LD 


Reserved 


LDO XTL ЕМІ0 


[FieldName | ви | Type [Seve Reset | Description | 
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x [a vu — ——] 
кишине e s | — — —— 


LDO CP EXT X = LDO CP can be controlled by 

TLO_EN EXT_XTLO_EN(from PAD) if this bit is 
set 

LDO_CP_EXT_X | [14] RW NA LDO CON can be controlled by 

TL1 EN EXT XTL1 EN(from PAD) if this bit is 
set 

LDO CP EXT X | [13] RW NA LDO CP can be controlled by 

TL2 EN EXT XTL2 EN(from PAD) if this bit is 
set 

LDO CP EXT X | [12] LDO CP can be controlled by 

TL3 EN EXT ХТЕЗ EN(from PAD) if this bit is 
=== 


=m WIFIPA EX = —— WIFIPA can be controlled by 

T XTLO EN EXT XTLO EN(from PAD) if this bit is 
set 

LDO WIFIPA EX | [2] LDO WIFIPA can be controlled by 

T XTL1 EN EXT XTL1. EN(from PAD) if this bit is 
set 

LDO WIFIPA EX | [1] RW NA LDO WIFIPA can be controlled by 

T XTL2 EN EXT XTL2 EN(from PAD) if this bit is 
set 

LDO WIFIPA EX RW NA LDO WIFIPA can be controlled by 

T ХТІЗ EN EXT ХТІЗ EN(from PAD) if this bit is 
set 


7.17.1.113 RESERVED REG30 


RESERVED REG30(0x00000000) 
| Bit (зя | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | t9 | 18 | 17 | 16-. 


Reserved 


Type 


w w 
| позе | о | о | о | о | о| о | о |о|о| о [о ЕЕЕ о | о ПОЗ 
| ви [us | м | 13 | 12 | | пој o Је | 7 | в | 5 | aj sj | 1 |о | 


Reserved 


ГЕ 
res [o С e ОС Ро ОС ОС ОС О СЗ С ОС О СЗ СЗ | 


RESERVED REG30 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena ЕСО ОСЗ ПЕНЕН ГЕНІН 
не ТЕ Sr FE Tum н 
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7.17.1.114 RESERVED REG31 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
rara 


Reserved 


—— s 
| eset O К ОВ ОКВ Е ЕС OSO s ЕЕЕ 
рашаан 


Reserved 


Eme [o SSS 
е PPP Ре ОС ОС ОС О С ОС ОС ОС СЗ СЗ | 


RESERVED REG31 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena ЕСО ОЗ ао 
Т ини СБ ГИНУ ИЕ 


7.17.1.115 RESERVED REG32 


m Ги o [s o 2 [5 [5 Га [2 4 | 9 o [в [7 [15] 


Reserved 
е во 
Pest | о | о | о | о | о | о | о | о | о | о | о ро Де | ој о | о] 
ви |15) та | 13 | 12 | | то |е | в | 7 | е | |4 | з|2 | 1 [0] 


Reserved 


| Туре ШО ОООО.О 
| еве | о | о | о | о | о| о о | о| о| о Те Те Тото То Те | 


RESERVED REG32 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: — mmm [а s | 
И ЕЯ Бони са nmm ps 


7.17.1.116 RESERVED REG CORE 


се Ги o [ o 2 |] =] и [а [2 [7 | » o е е 
ІСІГІ mr rr == amr r 


Reserved 


т мО 
LTIEREREREREREREREREREREREREREREREN 
ШІШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕДЛЕЛЕЛЕНЕНЕЛЕНЕН 
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| Name | RESERVED CORE 
ИОН ИИА 


RESERVED REG CORE 


Field Name Type тен Reset Description 
Value 


== Tace НИСИН 


RESERVED CO А 5: 0] геѕегуеа їог — 

НЕ Ва RESERVED СОВЕГОЈ for Ido 
AVDD18 cap sel, default 0; 
Ва RESERVED СОВЕЙ| for Ido 
CAMIO cap sel, default 0; 
Ва RESERVED CORE[?2] for Ido 
RF18A cap sel, default 0; 
Ва RESERVED CORE[3] for Ido 
RF18B cap sel, default 0; 


7.17.1.117 RESERVED REG RTC 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
еј mA] 


Съ 240 
а г 
а 32 и о |ә е 32 1 То 
ru n 


Reserved 


RESERVED_RTG 


Т 
Peel [о 51151511 


RESERVED REG RTC 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme [erase Tw fo 


RESERVED RTC t 5: 0] G— 0],  DCXO 
trim bit for 32k-less poweroff mode. 
SW load from Efuse at first time power 
on. 
Ва RESERVED RTO[15:5], reserved 


7.17.1.118 ВС СТВІ 


0x000001D4 BG CTRL(0x00000000) BG CTRL 
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ICHEREIEIEIEZEIEIJEIEJEIEREIEIEJEZE] 
еј mE] 
Eme 25 
ЕЕ 
ШІИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕЛЕНЕН 


МЕ 


E 


BG CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


кеме Петте І:: БЕН ГЕН fo 
ен Е cree А на me 


BG CHOP EN RW NA Band-gap chopping enable: 
"O":chopping disable (default) 
"1": chopping enable 


7.17.1.119 DCDC МЕ SEL 


с Ги o [ D [e е [25 |» T [2 [ | » о Ге [ [15] 
Teme 


Reserved 
је 
Резо | о | о | о | о | о | о | о | о | о | о | о | s | о | о то | 
Е иды 


E. 


Field Name Type cde Reset Description 
Value 
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ее msn [а [o T | 
pee — quse qw је | — 


DCDC WPA VO DCDC Voltage Trim Bits selection 
TRIM SW SEL 
0: From efuse 


1: From Software Register 


DCDC WPA SW DCDC Voltage Program Bits selection 
SEL 
m 0: From efuse 


1: From Software Register 


DCDC GEN SW DCDC Voltage Program Bits selection 
SEL 
Е 0: From efuse 


1: From Software Register 


DCDC CORE V DCDC Voltage Trim Bits selection 
OTRIM SW SEL 
0: From efuse 


1: From Software Register 
DCDC CORE SL DCDC Voltage Program Bits selection 
P SW SEL 

0: From efuse 

1: From Software Register 


DCDC CORE N DCDC Voltage Program Bits selection 
OR SW SEL 
0: From efuse 


1: From Software Register 


7.17.1.120 LDO VLG SELO 


0x000001DC LDO VLG SELO(0x00000000) LDO VLG SELO 


ЕЕЕ ЕЛ ЕЕЕ EE IESUS IST ЕЕ 


Reserved 
љои 


Ë". 


LB ШЕЕ 
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LDO VLG SELO 


=== 
ar Value 

жеме — [mus[m [а [o ј — j] 

шені” ЕС qw о 


LDO KPLED SW LDO Voltage Program Bits selection 
SEL 
E 0: From efuse 


1: From Software Register 


LDO VIBR SW . LDO Voltage Program Bits selection 
SEL 
0: From efuse 


1: From Software Register 


LDO АТС CAL LDO Voltage Program Bits selection 
SW SEL 
0: From efuse 


1: From Software Register 
LDO DCXO SW LDO Voltage Program Bits selection 
JEL 0: From efuse 
1: From Software Register 


LDO TRIMA S LDO Voltage Program Bits selection 
W SEL 
0: From efuse 


1: From Software Register 


LDO TRIM B S LDO Voltage Program Bits selection 
W SEL 
0: From efuse 


1: From Software Register 


7.17.1.121 CLK32KLESS CTRLO 


с [o о [s D е [25 2 T [2 [ | » Eo T [ [15] 


Reserved 
Tyee m j 


C 
EE BEND | | | | | 
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БЕ шш шш E ш 
ылы гп Lr oo 


CLKS2KLESS СТАО 


Field Name Type xad Reset Description 
Value 


талы” [reo p e 
meer _ [mr [e [w j — 


RC. MAG WR. = M MODE write ack flag 
АСК FLA 


тәме a mo [s [б 
E ы е ff 
шыны” “Пі [s a 


RC MODE WR T — MODE write ack flag clear, high 
ACK FLAG CLR — 

[wed је је [N^ [9 — 

[mew — [m [m ма fo 


LDO- ПОС ІР. = Low qd — DCXO power down 
EN R set in R 
LDO DCXO LP _ Low r LDO DCXO power down 
EN RTCCLR aT ш А 
пе О om 
RTC MODE " 0: there isnt 32k crystal in — 

1: there is 32k — in PMIC 
еен јо [no мо | 
mes [m [m w j 


RC 32K SEL = €— clock select in 32K crystal removal 
option 
0: From XO 1: From RC 

RC 32K EN Ho] jaw |м Го | RC 32K oscillator enable 


7.17.1.122 CLK32KLESS CTRL1 


CLK32KLESS CTRL1(0x00000000) 
| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name СЕС 


Reserved 
Type 


w = ЕРЕ 
| еве | о | о | о | о | о | о | о | о U о | о | о | о (ооо | 
ОҢ ERERERERERIDI 


RC MODE 


T 
е О С О О ОС ОС ОС О ОС ОС ОС О С С С 
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CLKS2KLESS CTRL1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: Петте но [а [o ј | 


RC MODE [15: 0] RW NA RC 32K mode in battery drop case: 
16'h95A5: RC oscillator stop working. 
Others: RC oscillator keep working. 


7.17.1.123 XTL WAIT CTRLO 


с» Ги [oo [s o o е [55 [2 6 [2 [ | » o Ге [15] 


Reserved 
Type 


{5 
ем ем XTL WAIT 


= И ~ || | БЕНЕН Sl 


XTL МАТ CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Tena тај ОЗ ао 
ети ен — 
Teema м [no [s [o ООО 


EXT ХТІЗ FOR | [13] RW NA 26M wake up enable by ext xtl3 en 
26M EN 
EXT ХТЕ2 FOR | [12] po qc 26M wake up enable by ext. xtl2. en 
26M EN 


EXT XTL1 FOR | [11] RW NA 26M wake up enable by ext xtl1 en 

26M EN 

EXT XTLO FOR | [10] RW NA 26M wake up enable by ext хНО en 

26M EN 

gi p T-BUF_ P 26MHz crystal oscillator power down 
enable in deep sleep mode 

| ХТ ЕМ | ЕМ ІІ [Rw |м Го | 26МН2 crystal oscillator output enable 

ET NM [770] |RW |мл |092 | 26МН2 crystal oscillator wait cycles 
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7.17.1.124 ВСВ CTRL 


се 1212 е 1422122 Ге е [зт [л 
еј шы 7” 


ЕГИ е 
а г 
Ге аи аа |] о је | || |||» | је 


Reserved 


: 
3 ра 
" 
Reserved " 


RGB CTRL 


Field Name Type е Reset Description 
Value 


mu ГС e 
шыны паз fo qu Jo 


SLP_ RGB_PD_E А — driver power down enable in chip 
deep sleep mode 

RGB PD HW Е | [1] RGB driver hardware power down 

N enable 


RGB PD SW Ho] [ам [ма јот | RGB driver soft power down 


7.17.1.125 18 CTRL 


с» [o o [9 Do е [5 [аз Eo T2 [т [ж [лә Ге [т [15] 
Teme 


Reserved 


-= + ШЕ i 


ыз ГІ uama 
Ел ЫН ШЕНІ  EXERERERERES 


IB CTRL 
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Field Name Type | Set/Cle | Reset Description 
ar Value 
cm БЕНЕН aa ws 


а CUR E г ини mode enable 
"0" disable (default) 
"1" enable (default) 


[eme a qe mw СО 


BATDET CUR | Е 1:9) set current level in current mode 
БИЗ-Б 1 effective, БИО not used, 
1.25/2.5/5/10/20/40/80/1600А 7step 


IB TRIM [8: 2] 0x40 Internal resistor for sink current 
calibration bit. 


E | . JRIM EM SE | [1] Internal resistor for sink current 
calibration bit selection 
0: From Software Register 
1: From Ememory 

IB REX EN External resisitor for sink current 
adjustment for test 


7.17.1.126 FLASH CTRL 


0x000001F4 FLASH CTRL(0x00000000) FLASH CTRL 


RE SSeS ЕЕ е ЕЕ 


Reserved 
яз Ы" 
[Reset | о | о | о | о | о | о | о | о | о | о [оо [о | ој о | о] 
ви |1) та аз | 12 | "| то |е | в | 7 | е | |4 | з | 2 | 1 [0] 


"| FLASH V. 
Reserved HW. STEP FLASH V. SW 
FLASH CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dee: femalo [а o — — — — —— 


FLASH PON [15] RW NA Flash power оп 1:poweron 0: 
power down 


ее menm [а e T | 


FLASH. V HW E m om је FLASH V hardware control enable 
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FLASH V HW S | [5: 4] RW FLASH V hardware control step 
TEP 00: 1 cycle of clock 32k 

01: 2 cycle of clock 32k 

10: 3 cycle of clock 32k 

11: 4 cycle of clock 32k 


FLASH V SW [3: 0] RW Current control bit. 16 steps. 
Min current: 15тА ("0000") 
One step is 15mA 
(default 4'50) 


7.17.1.127 KPLED CTRLO 


ICHEREIEIEIEZEIEJEIEJEIEREIJEIEJEZE] 


Reserved 
Type 


LDO KPLE 
- KPLED V Reserved D STB 


туре г 20288 — 


KPLED CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[ems [msspe Tw fo 


KPLED V s = RW ——O— 88“ — control bit. 16 steps 
Min current: 5тА ("0000") 
Max current: 80mA("1111") 
(default 4'b0) 


KPLED_PD [11] Key PAD LED driver power down 
"1" power down (default) 
"0" enable 
РЕПА |н |ә ВИ бай 
WN EN high effective 


SLP LDOKPLED |19] (ву NA [oxi  |KPLED LDO sleep power down enable 
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e Tes С је ро 


LDO KPLED CA = KPLED LDO remote cap application: 
a default 1'b0; when parasitic resistance 
is larger than 200m ohm, select 1'b1 
LDO KPLED ST | [3:2] KPLED LDO stability compensation: 
LL. | | |== 


LDO KPLED SH KPLED LDO foldback current threshold 
adjust: 


default 1'b1 


LDO KPLED CL VIBR LDO current limit threshold 
_ADJ adjust: 


default 1'b1 


7.17.1.128 KPLED_CTRL1 


0x000001FC KPLED_CTRL1(0x000082C0) KPLED CTRL1 


| e |з1 | зо | 20 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 
оС 


Ш И 


KPLED CTRL1 


Field Name Type | Set/Cle | Reset Description 
ar Value 
эп [о [а [|o | j 


ее [айю [s e T | 


LDO KPLED V [9: 7] RW NA 0x5 KPLED LDO program bits: 
100mV/step, 2.8V~3.5V; default 3.3V, 
3'b101 

FTRIM 8mV/step 1.2V default 
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[eer — [m e Tw ро 


LDO KPLED SH —— short protection power down 
PT_PD 


7.17.1.129 VIBR_CTRL0 


_ ви [o Do s [o o [а [5 [2 T2 | » T Lo [v 6] 


Reserved 
Type 


LDO VIBR 


Reserved LDO VIBR V 


ssl smi 
вези |e [27] » roo e Е СЗ Te s ВС СИ 


МВА CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mes СИИ ГИ СИ 


LDO VIBR CAP . : 5] VIBR — remote cap application: 
SEL m | 
default 1'60; when parasitic resistance 
is larger than 200m ohm, select 1'b1 
LDO VIBR STB | |14: 13] | RW NA 0x2 KPLED LDO stability compensation: 
default 2'b10 
LDO VIBR SHP | [12] RW NA 0x1 VIBR LDO foldback current threshold 
T ADJ adjust: 
default 1'b1 


LDO VIBR CL A | [11] RW NA 0x1 VIBR LDO current limit threshold 
DJ adjust: 
default 1'b1 


1795 МВВ SHP pu e ја ја LDO short protection power down 
E EN oo Р саан Vibrator LDO sleep power down enable 


Luo vem во [B ја [NA fon [МА (бб power down өлі | 
жиш e pe [ар |” 
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100mV/step, 2.8V~3.5V; default 3.0V, 
3'b010 


7.17.1.130 МВА CTRL1 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕЛЕЛЕ 
ruwa 


Reserved 
оС 


= © 


== ПНВ - - 
ЕЛЕЛЕЛЕЯ ЕЙ 


МВА CTRL1 


Field Name Type а Reset Description 
Value 


ЕТ ЕЛЕ клен ти 
meer [nen [eo |м o _ 


LDO- VIBR_REFT = 1] 0x10 VIBR — TRIM program bits: 
8mV/step 1.2V default 

үс Eu. EAD LDO EA load compensation EN 

BIA ,effective(1'b1) 


7.17.1.131 AUDIO CTRLO 


с» Ги o [ o] е [55 [=] = [зе [т |» o T Г 
Тат аа O o o 


Reserved 
LICENSES ees 


| 


Spreadtrum Communications, Inc., Confidential and Proprietary 548 of 573 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM SC2720 Device Specification 
m —— — — 
EN 


Ea ЕЕС 


[3] 
AUDIO CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: тано [NA |0 | 
=== Пал ро ир р — — —— 


СК АҢР_ IF TX Whether Adie use inverse of clk audif 
to sample Ddie tx data 


0: No 
1: Yes 


CLK AUD IF RX Whether Adie use inverse of 
_INV_EN ск аџабт5 to send rx data to Ddie 


0: No 
1: Yes 


CLK_AUD_IF_6P Whether Adie audio controller use 
5M_TX_INV_EN inverse of clk_aud6m65 in tx path 


0: No 
1: Yes 


CLK_AUD_IF_6P Whether Adie audio controller use 
5M_RX_INV_EN inverse of clk_aud6m6 in rx path 


0: No 
1: Yes 


7.17.1.132 CHGR_CTRLO 


се 1212 е = | = [а 212 Ге [з [15] 
еј а 


Reserved 


ad Res n 
7, ОР с снев су у и ЕМ г. ПЕ E 
aos 
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CHGR CTRLO 


Ecl EM и“ NL 
ar Value 

кемеа — [memo [а fo | — — — _ 

Deed ја [mo [а fo) — Jj] 


CHGR_DPM [14: 13] | RW МА 0x3 VCHG tracking voltage level for 
automatic input control loop(AICL) 
00: 3.8V 
01: 3.95V 
10: 4.3V 
11:4.5V 
Default value is 11 


CHGR CC EN [12] Charger CC mode enable, high 
НИЕ 


pes qr [s w fo 


CHGR CV V [10: 5] 0x10 ЕЕ battery sense DAC (CC-CV 
trans-point control) 


СНОН END V [4: 3] Charger battery charging end voltage 
00: Vend=4.2V 
01: Vend=4.3V 
10: Vend=4.4V 
11: Vend=4.5V 

CHGR ITERM [2: 1] RW NA Termination charger current 
programmable bits 
00:cc*0.9 
01:cc*0.4 
10:cc*0.2 
11:cc*0.1 


7.17.1.133 СНОН CTRL1 


с Ги o [9 o] е [55 [25 T [е [т | » Ге [зт [15] 
Teme 


Reserved 


SSS See 
Peset | ШЕШЕН ШЕШ ЕЕ НЕ ИЕ ЕИ ЕЛА И Е ee 
| ви |15|14 | 1з | 2 | "| пој о Је | у [е | 5 |4]|з|>2 |!| о] 


на_ом 
CH Ше CHGR_CC_| Reserved хене 
GR erv PV 
V.0.2 
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CHGR CTRL1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


mes [рше ја 


СНОН EXPOWE = — of charger external power 
R DEVICE device 

0:PNP+NMOS 

1:PMOS+DIODE 

Default value is 0 


еле” us [no NA к T | 


СНОН СС 1 [13: 10] | АМ МА CC mode charging current 

0000:300mA 0001 : 350 
0010: 400mA 0011 : 450 
0100: 500mA 0101 :550 
0110: 600mA 0111:650 
1000: 700mA 1001: 750 
1010: 800mA 1011: 900 
1100: 1000mA 1101: 1100 
1110: 1200mA 1111: 1300 
Default4'bO 


еле ea [no [а к T — — — _ 


VCHG OVP V [1: 0] RW NA 0х1 control bits of over voltage protection 
for VCHG. When УСНО is above some 
level set by these 2 bits, charger power 
down and СНОН OVI becomes high. 
00: 6.0V 01: 6.5V 10: 7.0V 
11: 9.7V 
Default 2'b01 


7.17.1.134 СНОН STATUS 


SE EE EEE EE 
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ER тю чм | во | по | по | во | по | ro | 
| Reset | о | о | о | о | о Го Го Тео То | 


CHGR STATUS 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese: је [а [o | 
и lum umm Dnm rm 


CHGR INT EN i 3] RW NA Chgr_int enable after 
CHG_DET_DONE 


NON_DCP_INT [12] NA Charging port of МОМ-ОСР status 
"1" Charging port is NON-DCP 
"0" Charging port is not NON-DCP 


сабаны [11] МА Charging detect done after charger 
insert once 


Reserved 


DP LOW [10] The output of the comparator of DCD 
detection or SDP/NON-DCP detection 
"1" means DCD pass when doing DCD, 
or SDP if CHG_DET=0 
"0" means DCD fail when doing DCD, 
or NON-DCP if CHG_DET=0 


DCP_DET The output of the comparator of 
DCP_DET loop 


"1" means DCP if CHG DET is "1" 


"0" means CDP if CHG_DET is "1" 


CHG DET The output of the comparator of 
сна ПЕТ loop 


"1" DCP or СОР 
"0" SDP or NON-DCP 


SDP INT Charging port of SDP status 
"1" Charging port is SDP 
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DCP INT Charging port of DCP status 
"1" Charging port is DCP 
"0" Charging port is not DCP 


CDP INT Charging port of CDP status 
"1" Charging port is CDP 


"0" Charging port is not CDP 


CHGR CV STAT Flag when charging current below 
US some level(0.5*full current) in CV mode 


High effective 


CHGR ON Charger voltage ready indicator, high 
effective 


When VCHG«4.1V: "0" 
When VCHG>4.3V: "1" 


CHGR INT Charger present indicator, high 
effective 


When VCHG«3.1V: "0" 

When VCHG33.3V: "1" 
DCP SWITCH E 0: switch DPDM to USB phy when DCP 
N 


1: keep to connect charger detector 
when DCP 


усна OVI VCHG over voltage(programmable) 
flag 
When VCHG higher than some voltage 
set by МСНа OVP М<5:0> and lasts 
2mS, CHGR_OVI="1" 
The hysteresis voltage is 600mV. 


7.17.1.135 СНОВ DET FGU CTRL 


0x00000218 CHGR DET FGU CTRL(0x00000110) CHGR DET FGU CTRL 


Be epe re gren pe qp pre e p pps ree pepe fee pas] 


Reserved 
туре 44021) 


= С 
E | 4 CHG INT DELAY SD CLK P 
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| Туре | 


CHGR DET FGU CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena ЕСО ОЗ СЗ s | 
БЕ ЕЕ l РО е — 


FGUA SOFT RS = ЕЕЕ ЕСИ ANA soft reset 
Е 


LDO FGU PD [12] RW NA LDO FGU power down control 
0: Normal Mode 
1: Power Down Mode 


CHG INT DELA [11: 9] RW NA charger int delay time: 
Y 
000:0ms 
001:64ms 
010:2x64ms 
111:7x64ms 


EN 


SD CLK P [7: 6] w [м јо | ADC clock programming bits 


SD_ADC0_RC_P | [5] RW NA input RC for ADCO input filtering select 
D signal: 

0: ADCO input with RC filtering 

1: ADCO input without RC filtering 


SD CHOP EN 0: ADCO input with RC filtering 


SD DCOFFSET. Br me qme л | 1: ADCO input without RC filtering 
B EN 


SD ОСОЕЕЗЕТ | [2] RW NA SD ADC А will be dc offset 
A EN calibration 
Code mode 
O(default) off 
1 on 


DP DM AUX EN | [1] RW NA DP DM to auxADC select signal: 
"0": switch off, no DP/DM to auxADC 
"1": switch on, DP/DM to auxADC 
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DP DM BC ENB RW NA The DP DM path switch enable 
"1" switch on, BC1P2 disable 
"0" invalid 


7.17.1.136 OVLO CTRL 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕ 
Teme 


Reserved 
ооо 


OV 
VBAT CRA | L 
Reserved SH и i Reserved OVLO V OVLO T 


| Type | 


OVLO CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 
веј [а |o | j 
пета во [а |o | j 


VBAT CRASH V |[11: 10] | RW NA Battery crash voltage setting: 
00: 2.1V (default) 
01: 2.2V 
10: 2.3V 
11:2.5V 


OVLO EN RW NA 0х1 Over voltage locked-out enable (high 
effective) 
Default "1" 


ее ва [о [а р T — — — — ——3] 


OVLO V [3: 2] RW NA Over voltage locked-out detecting time 
00 : 5.0V (default) 
01 : 5.2V 
10 : 4.8V 
11:4.2V 


[1: 0] RW NA Over voltage locked-out detecting time 
00 : 1ms (default) 
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01 : 0.5ms 


10 :0.25т$ 
14 : 2т5 


7.17.1.137 MIXED CTRL 


0x00000220 MIXED CTRL(0x00001000) MIXED CTRL 


гола еее L со ЕЕ eee ee | 


Reserved 
Type PO 


хо СР! 
$С УВ _ У al H 
Reserved 32K BATON T Е Reserved АТ. k 
ще OK 
B 
TE N N 


рес ooo e 
| Reset | ë |" | solo |. ë gogogo 


MIXED_CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 
зле С [а |o» |  — — — —] 
пола во [а |o | — j 


XOSC32K CTL [12] RW NA 0х1 Schmitt Trigger 
0: no Schmitt trigger 
1: Schmitt trigger(default) 

BATON T [11:10] | RW МА Control bit of de-glitch time for battery 
remove 
"00" 32us "01" 64us "10" 128us 
"11" no de-glitch default"00" 


VPP 5V SEL RW NA when VPP tie to 5V should shet 
VPP БУ SEL-1 


BATDET OK NA Battery presence flag to SW and 
РОСТУ, so need RTC domain 
"0" no battery 
"1" battery presence 


"еле a [mo а o j — — — — —— 


VBAT OK [4] NA VBAT detect. Active "0" is reset, no 
need 32K osc. 
ALL СР! DEB 3 [Rw |м Го | ALL СР! source debug 
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(СЗ SPREADTRUM SC2720 Device Specification 
[GPLOEBUGEN Па [mw [NA |o [быш i 


ALL INT DEB ШЕ ја | ALL. INT debug, if 1, interrupt will be 
sent 


INT DEBUG EN Ho] [Rw |м Го | Interupt debug enable 
7.17.1.138 POR RST MONITOR 


Ten [o Do [s [ [o o 4 [5 [2 2 [2 [ Ге [v [| 
ГОА Cd 


| Туре MEM 
| позе | о | о | о | о | о| о | о | о|о| о | о | о |о | о | о е 
eS AE ЕЕЕ 


Reserved 


POR_RST_MONITOR 


е О О О О ОСЗ ОС ОС О ОС ОС ОС Е СЗ С С 


POR RST MONITOR 


Field Name Type Баре Reset Description 
Value 


mm ers e pe D 


POR RST MONI | [15: 0] When — reset active, this register is 
TOR reset to 0 


7.17.1.139 WDG_RST_MONITOR 


с [o o |» Do e е [55 2 5 [2 [ | » o T [7 [ле] 
Teme 


Reserved 
Ee е 
| Резе, | О 22-41-12 4:5 177417417741 
st ЕС аз уа рая О ВЕ ВС | ВСВ ВС ВЕ езиче ся ВС 


WDG RST MONITOR 


Pee PP PP PPP) PP ТТ 


WDG_RST_MONITOR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pem СС [RO qm |2” 


WDG_RST_MON | [15: 0] When — reset active, this register is 
ITOR reset to 0 
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7.17.1.140 РОВ PIN В5Т MONITOR 


0x0000022C POR PIN RST MONITOR(0x00000000) 


| ви | 31 | 30 | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 16 | 


Reserved 
Ee е 
[Reset | о | о | о | о | о | о | о | о | о | о | о | ојо | ој о То | 
| B |) та [аз | 12 |" | то [о | г | 7 | е | 5 ја [зо | 1 [0] 


POR РІМ RST MONITO 
R 


POR PIN RST. MONITOR 


LINSEREREREREREREREREREREREREREREE 


POR PIN RST MONITOR 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ПЕ EG C 
POR PIN RST | [15: 0] When ——— active, this 
MONITOR register is reset to 0 
7.17.1.141 POR SRC FLAG 


ICHEREIEIEIEZEIEJEIEJEIEREIEIEJEZE] 
Teme 


Reserved 
яз "д И 
[Reset | о | о | о | о | о | о | о | о | о | о|о | ојо | ој о То | 
има 
АЕ 


POR SRC FLAG 


R 
ERERERERERESERERERERERESERERERES 


POR SRC FLAG 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme qmsspe Tw o 


ON SW FORC = — this bit could disable the 1S 
еш time of power key after 
REG SOFT RST а [wo |м jo | register reset flag clear 
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n ЕЕ Е Е 


POR SRC FLAG | [13: 0] 14'hx Power on source flag: 
[0]: Debounced PBINT signal, set when 
PBINT=0 >50ms, clear when 
PBINT=1>50ms. 
[1]: PBINT initiating power-up hardware 
flag, set when PBINT=0>1s, clear after 
power down. 
[2]: Debounced PBINT2 signal, set 
when PBINT2=0 >50ms, clear when 
PBINT2=1>50ms. 
[3]: PBINT2 initiating power-up 
hardware flag, set when PBINT2=0>1s, 
clear after power down. 
[4]: Debounced CHGF_INT signal, set 
when VCHG=1 >50ms, clear when 
VCHG=0>50ms. 
[5]: Charger plug-in initiating power-up 
hardware flag, set when VCHG=1>1s, 
clear after power down. 
[6]: RTC alarm initiating power-up 
hardware flag 
[7]: Long pressing power key reboot 
hardware flag, set when 
PBINT=0>PBINT_7S_THRESHOLD, 
clear after power down. 
[8]: PBINT initiating power-up software 
flag, set when PBINT=0>1s, clear by 
pbint_flag_clr. 
[9]: PBINT2 initiating power-up 
software flag, set when PBINT2=0>1s, 
clear by pbint2_flag_clr. 
[10]: Charger plug-in initiating power-up 
software flag, set when VCHG=1>1s, 
clear by chgr_int_flag_clr. 
[11: External pin reset reboot software 
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flag, set when EXTRSTN=0>30ms, 


clear by ext rstn flag clr. 


[12]: Long pressing power key reboot 


software flag, set when 
PBINT20-PBINT 75 THRESHOLD, 
clear by pbint 7s flag. 


[13]: flag when register reset happened 


7.17.1.142 РОВ OFF FLAG 


0x00000234 POR OFF FLAG(0x00000000) POR OFF FLAG 


ШЕ ЕНЕДЕЛЕЦЕЛЕДЕЛЕЛЕДЕЦЕНЕЛ ЕЛЕНЕ 
| Мате .”, в 


Reserved 


5 | 


"с _ 


POR OFF FLAG 


Field Name Type | Set/Cle | Reset Description 
ar Value 
cm Бе Дан Ен Wawas 


POR CHIP PD _ = LÀ + ovlo —— power down flag 
FLAG 

POR CHIP PD | [12] имо + ovlo chip power down flag 
FLAG CLR clear 


UVLO CHIP PD | [11] NA uvlo chip power down flag 

FLAG 

UVLO CHIP PD | [10] WC NA uvlo chip power down flag clear 
FLAG CLR 

HARD 7S CHIP NA 7s hard chip power down flag 

PD FLAG 

HARD 7S CHIP _ 7s hard chip power down flag clear 
PD FLAG CLR 
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SW CHIP PD F | [7] NA OTP chip power down flag 

LAG 

SW CHIP PD F WC NA OTP chip power down flag clear 
LAG CLR 

HW CHIP PD F Si Pr | HW chip power down flag 

LAG 


HW_CHIP_PD_F | [4] WC NA HW chip power down flag clear 
LAG_CLR 

OTP_CHIP_PD_F | [3] NA OTP chip power down flag 

LAG 

OTP_CHIP_PD_F | [2] OTP chip power down flag clear 
LAG_CLR 


Teena — mo [o ја 9 — 
7.17.1.143 РОВ 75 СТНІ. 


ICHEREIEIEIEZEIEIJEIEJEIEREIEIEIEAE] 


Reserved 
| Туре s __ 2 
| eset | О О ОКО INC ОВ И О В UR ВЕ EC ОЕ С ВЕ ОЗ 
ви |15 та [яз | 12 | 11 | о| о е | 7 | е 54 | з|2 | 1 |[0] 


РВМТ 75 ВЗТ THRESH 
OLD 


me ы и = 


POR 7S CTRL 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme [mese Tw fo 


p. 7S FLAG T C— 1'b1 to this bit will clear 
pbint 7s flag. 

EXT RSTN FLA [14] Write 1'b1 to this bit will clear 

G CLR ext rstn flag. 


CHGR INT FLA | [13] RW NA Write 1'b1 to this bit will clear 

G CLR chgr. int flag. 

гамелан [12] RW NA Write s to this bit will clear 
pbint2 flag. 

Бат FLAG CL | [11] Write 1'b1 to this bit will clear 
EC ESI flag. 


Dese: [n mo [s | 
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е 75 RST E 1: One-key Reset Mode; 
0: Two-key Reset Mode; 


РВІМТ 75 RST . 0: long reset; 
SWMODE 


1: short reset; 


РВІМТ 7S RST . i The power key long pressing time 
THRESHOLD threshold: 


0-1:28 

2:35 
:45 
:55 
:65 
:75 
:85 


EXT RSTN MOD | [3] RW NA EXT. RSTN PIN function mode when 
E 1key 75 reset 

0: EXT. INT 

1: RESET 


PBINT 7S AUTO | [2] RW NA 0х1 RTC register 
_ОМ ЕМ PBINT 7S AUTO ON EN 
PBINT 7S RST | [1] RW NA 0: enable 7s reset function; 
DISABLE | ; 

1: disable 7s reset function; 
PBINT 7S ВТ RW NA 0х1 0: software reset; 
MODE 

1: hardware reset; 


7.17.1.144 HWRST RTC 


0x0000023C HWRST RTC(0x00000000) HWRST RTC 


Reserved 


| e | 31 | зо | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 | 
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те О 
ПЕ | | ОСЗ ОС О ОСЗ С ОСЗ О ОСЗ ОСЗ ОСЗ О ОСЗ СЗ СЗ 
ПТ ЕЕ | та | па | | пој» 2 То 


| Мате | HWRST RTC REG STS HWRST RTC REG SET 
me | го ПОС 
| Reset | x [x [x [x | х | х [x [х[офо [о | о | о | о | ој о] 


HWRST RTC 


Field Name Type | Set/Cle | Reset Description 
ar Value 


EE Е ERN И 
HWRST ВТС В | П5: 8] — status register, set by 
EG STS HWRST НТС SET. 
HWRST RTC R | [7: 0] RW NA Software set this register to test VBAT 
EG SET and RTC power status. 
7.17.1.145 ARCH EN 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 
е е 
[Reset | о | о | о | о | о | о | о | о [оо [оо [о | ој о | о] 
ви |1) та | 1з | 12 | "| по |е | в | 7 | е [оја | з|2 | 1 |0] 
АА 


Reserved 


LT3NREREREREREREREREREREREREREREN 


ARCH EN 


Field Name Type urhis Reset Description 
Value 


Lm ССИ ССЗ [e СИ 
шы = = re 
она” | [me [v [o КЗ — ” 


7.17.1.146 MCU WR PROT VALUE 


m [sop ЕЈ 5 [25 4 [5 [2 [2 [ [o Lo v [| 
еј 


Reserved 


еј NNNM 
Peel PPP PPP PPP PPP) 
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MCU WR PROT VALUE 


MCU WR PROT VALUE 


Field Name Type | Set/Cle | Reset Description 
ar Value 


pem СЕСИИ ССИ СА 


МСО WR PROT T — | en write protect bit status. 
When mcu wr. prot value--16'h3c4d, 
the bit is "1",else "0" 
Е СА БАБА | - 
_ VALUE 


7.17.1.147 PWR. WR. PROT. VALUE 


ICNEIEJEIEJEZEJEJEREIEIEREIJEIEDEZES 


Reserved 
o ЕЕЕ 
rest | о | о | о | о | о | о | о | о о [о [ооо | оо. 
ви | 15 | 1а [яз | 12 | и [10 | о | ге | у | е [5 [а | з | 2 | тјо 
PW 


PWR WR PROT VALUE 


PWR WR PROT VALUE 


Field Name Type i Reset Description 
Value 


es Tera e qe СНИ 


РМА WR PROT T —n power which default on write protect 
bit status. 
When mcu wr prot value--16'h6e7f, 
the bit is "1" еве "0" 
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PWR WR PROT |[14:0] | WO NA Arch en write protect value 
VALUE 


7.17.1.148 SMPL CTRLO 


са [s] [ o е [5 7s [5 [2] ЕЈ Ге e [ е 


Reserved 
Ee ле 
[Reset | о | о | о | о | о | о | о | о Дефо | о | ојо ро Део | 
ars 


SMPL_MODE 


е Те 


SMPL CTRLO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme [msspe Tw fo 


SMPL MODE = 0] — mode: 
[15:13]: SMPL timer threshold 
[12:0]: SMPL enable 
13'h1935: enable 
Others: disable 


7.17.1.149 SMPL CTRL1 


са [s o] [2 2 [os [5 75 [5 212 | Ге e [ е 
| CON 7 


Reserved 


SM | SM | SM | SM | SM Reserved 
PL {PL ірі |р! |р! PL 
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SMPL CTRL1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


summ mw - 
SMPL PWR ON | [15] — once SMPL timer not expired. 
FLAG 
SMPL MODE W | [14] NA Set once SMPL mode write finish 
R ACK FLAG 
SMPL-PWR. ON [13] “Hp Clear SMPL_PWR_ON_FLAG 
_FLAG 


SMPL | MAG 24 [12] Clear SMPL MODE WR ACK 
i _АСК Е 
MPE- PWR_ON исик ad tet Se Set once SMPL timer not expired, 


Deer јето [а [© 
Станови а сна СИ и 


7.17.1.150 ВТС RSTO 


ICHEREIEIEJEZEIEJEIEJEIEREIJEIEJEZE] 
еј mA] 


Reserved 
| те ERO 
[Reset | о | о | о | о | о | о | о | о | о | о | о ро [о | ој о | о] 
ass 


RTC CLK FLAG SET 


L'INSEREREREREREREREREREREREREREREN 


RTC RSTO 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena ЕСО ОЗ ССЗ s | 


RIC. CLK_FLAG | [15:0] С [шше sl ВТС register Над 
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7.17.1.151 АТС  RST1 


се 1212 е 1412212 [ж [з Ге [лт [л 
еј ы N 


Reserved 


—— usr 
| Reset l И И АКЕ И 
KHYY,ƏNƏTNZINIII TY t notos nnb 


RTC CLK FLAG CLR 


Peel DP PP PPP) PP PP) Lye 


RTC_RST1 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ea СЯ С Tw fo 


ВТС СІК FLAG | [15: 0] Q— register flag 
_ СЕВ 


7.17.1.152 ВТС RST2 


с» Ги o [= o [5s [5 T To T2 [т [ж E T [зт [15] 
Teme 


Reserved 
Ee е 
[Reset | о | о | о | о | о | о | о | о | о | о [оо [о о [оо 
| B |) та | 1з | 12 | | то [о | в | 7 | е | ја [з |2 | 1 [0] 


RTC CLK FLAG RTC 
те Pc 


RTC_RST2 


Field Name Type | Set/Cle | Reset Description 
ar Value 


[eme [sspe Tw fo 


ВТС СІК FLAG | [15: 0] 0xa596 — register flag, reset by RTC_RST, 
_АТС default is 16'hA596 


7.17.1.153 ВТС CLK STOP 


ШІН ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 
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s I 
ПЕ | | ОСЗ ОС О ОСЗ ОСЗ ОСЗ ОО СЗ ОСЗ ОСЗ О ОСЗ СЗ СЗ 
ПЕС КЕ С С С С ЕЕ ЕС 


- = ә 


EA сиски 
И | (| : On 


ВТС CLK STOP 


Field Name Type а Reset Description 
Value 


mes ere pu Ги 
өен _ [пу [no ја СО 


ЖҮ ск STOP —— rtc time over thresthold value 
АТС СЕК STOP 0х10 set reset rtc cnt time,default 165 
_ THRESHOLD 


7.17.1.154 VBAT_DROP_CNT 


ICHEREIEIEIEZEIEJEIEJEIEREIJEIEJEAE] 
rus 1 


Reserved 
Ee е 
Pest | КЕШЕ око ОВ О СИ TEES И О И 
sss 
| Name | ОИ 


Reserved VBAT DROP CNT 


VBAT DROP CNT 


Field Name Type | Set/Cle | Reset Description 
ar Value 


ena ЕСО ОСЗ [s [o | 


павее пета но [л И 


VBAT_ DROP_CN ш 0] = m тке = VBAT Drop Time — 
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7.17.1.155 SWRST CTRLO 


C [o [o s o] е [5 T T9 T2 2 [19 [е [з [75] 
еј mA] 


| е 
rea |» НСИ ИСА ИСА ОЗ СА НЕ НС ИСА НЕ ОС НСИ С СА ЕЕ 
ви | | а | па || п | о| е е С В | 2 Е То 


Reserved 


зи ВЕ WD RE 
ќе е |а G 
RS RS — | SW_RST_PD_THRESHOL 
Reserved Е ТР | ТР Reserved RS 
- - ТЕ 
D. D. N 
EN EN 
ER 


KUTI IL IGIIBII eee 
_ КЕШЕШ — | (||: | 
SWRST CTRLO 


Field Name Type е Reset Description 
Value 


н |e 
СИ Е [ws fo 


Е RSTN РО. т — reset certain power enable 
when ext rstn valid 

PB 75 В5Т PD Software reset certain power enable 

_ЕМ when pb 7s rst valid 

REG_RST_PD_E RW NA Software reset certain power enable 
when reg rst valid 

EN RST PD | [7] Software reset certain power enable 
when = rst valid 


шая” вы pe w e 


REG_RST_EN T register reset [ II 
0: disable 
1: enable 
SW RST PD TH | [3: 0] reset LDO to normal mode threshold 
RE time 
adii "| ер са 


7.17.1.156 SWRST CTRL1 


SWRST. CTRL1(0x00000000) 
| Bit | зт | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


LTNERKREREREREREREREREREREREREREREN 
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WINWETSETSETKISESEIESESESKESESESESESENEE 


-| =} Е 


та А-1 1-11-11 


SWRST СТАЯ 


Field Name Type | Set/Cle | Reset Description 
ar Value 
ЕО АНН К НЕ 


е 
mee и [s w e 


SW RST DCDC = — reset ОСОС GEN PD 
GEN PD EN enable when global reset valid 

SW В5Т DCDC Software reset DODC CORE PD 
CORE PD EN enable when global reset valid 

SW RST MEM RW NA Software reset LDO MEM PD enable 
PD EN when global reset valid 

SW RST DCXO | [7] RW NA Software reset LDO DCXO PD enable 
РО ЕМ when global reset valid 

SW RST VDD28 RW NA Software reset LDO VDD28 PD 

PD EN enable when global reset valid 

SW RST AVDD! | [5] RW NA Software reset LDO AVDD18 PD 

8 PD EN enable when global reset valid 

SW RST RF18A | [4] RW NA Software reset LDO RF18 PD enable 
РО ЕМ when global reset valid 

SW RST USB33 | [3] RW NA Software reset рО 1085833 PD 

PD EN enable when global reset valid 

SW RST ЕММС | [2] RW NA Software reset LDO EMMCCORE PD 
CORE PD EN enable when global reset valid 

SW RST SDIO | [1] RW NA Software reset LDO SDIO PD enable 
PD EN when global reset valid 

SW RST SDCO RW NA Software reset LDO SDCORE PD 
RE PD EN enable when global reset valid 


7.17.1.157 OTP CTRL 


0x00000270 OTP CTRL(0x00000006) OTP CTRL 


| " |з1 | зо | 29 | 2в | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | ve | 17 | 6 | 


Reserved 


е NNNM 
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казала ела ед ледена 


Reserved 
| Резе | о | о | о | о | о | ој о [о [о 


ОТР CTRL 


Field Name Type ши Reset Description 
Value 


m — С СС e СИ 
шыны “Пеш fo [na] 


OTP_OP [2: 1] —— peius < 00 135, 01 140, 
10 145, 11 


ОТР_ЕМ Ho] [Rw |м jo | OTP function enable control bit 
7.17.1.158 FREE TIMER LOW 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ruw——an—Os 


Reserved 
то ООО ООО 
Pest | ОО СИ О ДА И ОЕ ОЗ И В 
ви |) та | 1з | 12 | | то [о | в | 7 | е [оја | з|2 | 1 |о | 


TIMER LOW 


Pe —  — (52 > 
Peel 55151511 


FREE TIMER LOW 


Field Name Type D Reset Description 
Value 


СИИ ЕЕ [eo pu e - 
AS И И ЕЕК 


7.17.1.159 FREE_TIMER_HIGH 


_ ви [o Do [ [ [25 E o [а [2 4 |» Do e T [в 
ruwa 


Reserved 


тер 
ПЕ | ОС ОС С О ОСЗ ОСЗ ОСЗ О ОСЗ ОСЗ ОСЗ ОС ОСЗ СЗ ОСЗ 
ПТ ЕЕ С | па | а ЕС С 2 То 


TIMER HIGH 
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FREE TIMER HIGH 


Field Name Type | Set/Cle | Reset Description 
ar Value 


Dese тте но [s e | 
став ПІЛГЕ: CST T EET RR RA 


7.17.1.160 VOL. TUNE CTRL CORE 


с [o o [9 D 2 [ [25 2 2 2 [7 | » [лә [в 7] пе] 
эе mA] 


Reserved 


CORE ST 
EP DELAY CORE STEP NUM CORE STEP VOL 


тө EDI Le 


VOL TUNE CTRL CORE 


Field Name Type us Reset Description 
Value 


Fes ЕСС СЗ pe s - 
So c ИЯ n 5 s, 


CORE CLK SEL ты RW NA clock source for CORE DVFS 
0: clock 26M 
1: clock 32K 


CORE STEP DE | [13: 12] | RW NA delay between two steps 

си 00:1*32k clock or 2us in 26M 
01:2*32k clock or 4us in 26M 
10:3*32k clock or 8us in 26M 
11:4*32k clock or 16us in 26M 


s АЛИ СИН В 
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CORE STEP VO | [7:3] RW NA DVFS voltage per step 

| 00000:0mv 
00001:1*3.125mv 
00010:2*3.125mv 


CORE VOL TUN | [2] voltage tune start bit 
E START 


CORE VOL TUN voltage tune flag 
0:done 
1:on going 
CORE VOL TUN voltage tune enable 
== 0: disable 


1: enable 
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